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Bernhard Riemann 


(1826-1866) 


(Mathematician) 





Vesuvius landscape with gorse — Naples 





https://www.pinterest.it/pin/95068242114589901 


We want to highlight that the development of the various equations was carried 
out according an our possible logical and original interpretation 


From: 


Complex Analysis in Number Theory — 22.11.1994 - Anatoly A. Karatsuba 


We have that: 


Dirichlet’s series define the main generating functions of the mul- 
tiplicative number theory. 
Definition 1. A Dirichlet’s series is an expression 


ox 


a(n 
f(s) =o, (1.1) 
n=1 n 
where a(n) are complex numbers (coefficients of the Dirichlet’s series ) 
s=o+it,o and t are real numbers, 77 = —1. 


Example 1. Riemann’s zeta-function ((s). For Res > 1 the 
¢(s) function is defined by a Dirichlet series of the form 
=, J 
C(s) = 


mh 


(1.2) 


Since for Res > o 9 > 1 the series in (1.2) converges absolutely 
and uniformly, it follows, according to Weierstrass’ theorem, that 
for Res > 1 the function C(s) is an analytic function. For Res > 1 
Euler’s identity (1.1) is valid for C(s). 


." 
= 2 


Example 12. For Res > 1 the Davenport-Heilbronn function 
f(s) (see [42, 209, 95]) is defined by the Dirichlet series 


Oo 


f(s) = oY, 


a 
n—1 n 


where r(1) = 1, r(2) = x, r(3) = —x, r(4) = -1, r(5) = 0, 


r(n-+ 5) = r(n), = VG? 


Theorem, Suppose that G(s) is an entire function of finite order, P(s) ts a polynomial, 
f(s) = G(s)P—'(s), and the series f(s) = °°, a(n)n~* is absolutely convergent for 
Res > 1. Further suppose that 


3) nr (5) sis) =r (155) gu, 


where the series g(1—s) = 3>™_, b(n)n—'** is absolutely convergent for Res < —a < 
0. Then 


f(s) =CMs), 
where C is a constant. 
Note that (3) 1s even weaker than (2). The question naturally arises: does a 


functional equation of the type (2) determine the location of the zeros of the corre- 

sponding function? It turns out that this is not the case. A simple counterexample 
is given by the following function f(s), which was introduced by Davenport and 
Heilbronn [3] in 1936: 


(4) f(s)= "Us, 0) +" 








Lis, rau 


where kK = (V10— 275 — 2)/(V5 — 1) and x; = x;(n) is the Dirichlet character 
modulo 5 with 


m(2)=i, P=-1,L(s,m)=S milan *, Res>0O. 


H=1 


For Res > 0 the function /(s) has the following representation as a Dirichlet series: 
ca 

(5) f(s) =Sor(n)n, 
H= | 


where r(n) = r(m) 1f nm = m (mod5), and r(l}) = 1, r(2) =k, r(3) = —k, 
r(4) = —1, r(5) =0. In addition, f(s) satisfies the functional equation 


6) sis)=a(l-s), ats) =(%) (244) 1). 
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(4) f(s) = Us, u)+ “us, x). 


where kK = (Vv 10— 2/5 — 2)/(W5 — 1) and y; = y;(n) is the Dirichlet character 
modulo 5 with 


wi(2) = 8, P=—-1, L(s,x1)= > x (n)n-s, Res > 0. 


n=l 


From: 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


We have: 


Let 
10 —2/5-—2 


x= — 


V5—1 


and y; be a character modulo 5 such that y;(2) = 2. 


The Davenport—Heilbronn function f(s) is defined by the equality 


1 — is | 1+ tse _ 











a | =, 
ta | = 
Sine 


The function f(s) satisfies the Riemann-type functional equation 


- wy\—-s/2 f/s+1\_.. 
g(s)=g(l—s), where g(s) = (=) “r( £0) 





but there is no Euler product for it. 


(V10 — 2V5 — 2)/(V5 —1) =k 


Input: 


V1i0-2V5 -2 
v5 -1 


Decimal approximation: 
0.2840790438404122960282918323931261690910880884457375827591626661 


0.28407904384....=« 


Alternate forms: 


ms 


ily 10-2V5 -2V5 + ,/5(10-2V5) -2 


a 


(1+ V5)[V10-2V5 -2) 


5 [2-95 + 26+ 95) 


Minimal polynomial: 


x 42x°-6x"-2x41 


Expanded forms: 


V¥1l0-2V5 2 


(5-1 V5-1 





1 Lf, 1 
; ¥l0-2V5 +7 5(10-2V5) +>(-1-V5) 


For ((((V(10-2V5) -2)((V5-1)))) = 8aG; G = 0.011303146014 
Indeed: 


((((V(10-2V5) -2) ((V5-1))))/(8m) 
Input: 


¥ 10-2V5 -2 
¥5 -1 
Biv 


Result: 


yY10-2V5 -2 
8(v5 -1)x" 


Decimal approximation: 
0.0113031460140052147973750129442035744685 7603 13920017808594909667 


0.01130314.... = g (gravitational coupling constant) 


Property: 


~24V¥10-2V5 
8(-1+V5)x 


is a transcendental number 


Alternate forms: 


¥10-2V5 -2V5 +,/5(10-2¥5) -2 


SIT 


14+V5 -,/2(5+¥V5}) 
- lox | 


-1-V5 +,/2(5+ V5) 


lon 


Expanded forms: 


1 V5 . V1i0-2V5 | aR) 


l6xn 167 297 997 


Vlo-2V5 | 1 


a(VS5-1)a 4(V5-1)z 
Series representations: 


r ] 
yo ° _ F ox 4a If _ y 4) i-—K 
(8m(v5 -1) 7 as o aes | 1 
mo alae va Tooele] 


(-1* (-3), (9-2V5y* 
V10-2V5 ~2 = a V9-2V5 Tig Eee 
(8m)(V5 -1) en[-4 We a zis 7 


| _ (-1y* (5), (10-2 V5 zo 29 - 
¥1lo-2V¥5 -2 ~4+¥Z0 Yk-0 » 
, a -k 
(amy(v5 —-1 (-1)* | 3), (3-70)" 2 
| or[aeve Sy 


OF (Mel (2 R and 


We note that: 


(((VW(10-2V5) -2) K(V5-1)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 
2))) 


Input: 
¥10-2V5 _9 2i(V¥V5 -1)t+¥5 -1 
sila | 2(5-¥5) - | 


fis the imaginary unit 


Exact result: 


[¥10-2V5 -2](2i(V5 -1)e+ V5 1) 


2(v5 - | Y26- V5) -2 


Plot: 





f - 
(ft tram =0.7 to 0.7) 





| 02 04 0.6 








-0.6-0.4 -0,2 


— real part 
— imaginary part 


Alternate form assuming t>0: 
éV10-2V5 t — 2it 
J 2(5-Vv5) - \2 2(5-vV5)-2 
| 5(10-2¥5 ) V10-2V5 
5 -1)| J2(6-¥8 25 -1y[ f216-¥5) -2) 2 vs -y| 2(5-V5) 2 


ee eee 1 


alli a] ee afloow 


Alternate forms: 


5 (1+ V8) 2 2(3-V5) V5 -1] 








1 
—(1+28f) 
2 
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— +4t 
2 
1/2+it = real part of every nontrivial zero of the Riemann zeta function 


Derivative: 
[ 10-275 -2)(24(V5 - ljt+ v5 -1) 


Vs - ile 26-¥5) _ 


il 
at 





Indefinite integral: 


fe 10-2V5 -2)(2i(V5 -1)¢4 5-1) 2 


[ 
— + 
2 Z 


adi = 


5 - af N68) ‘| 


And again: 


(((V(10-2V5) -2)((2x)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 2))) 
= (1/2+it) 


Input: 


fis the imaginary unit 


Exact result: 
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[ 10-25 ~2)(2i(V5 -1)e4 5-1) 


= —+it 
2 


7 2(5-V5) -2}1 


Alternate form assuming t and x are real: 


75 =I 


x 





=2 


Alternate form: 


(V5 -1)(1+2it) 


1 
— + 5f 
4x 2 


Alternate form assuming t and x are positive: 


9x¢1=V75 


Expanded forms: 


(10-275) 


ee ef ep 
[ors eos 


: 


ivst it WMS 1 


1 
[ Sy ag Ag 





Solutions: 


i 
F=-, x0 
9 
V5 #1 
x=—-- 
2 2 
Input: 
V5 1 
2 2 


Decimal approximation: 
0.618033988749894848204586834365638117720309179805 7628621354486227 


0.6180339887.... =- 


Solution for the variable x: 


~2iv5 t+2it-V5 +1 


=—2=-41t 


x 


Implicit derivatives: 


dx(t) 2(-14+V5 -2x)x 


dt (—1+ V5 )(-i+2t) 





dt(x) (-1+ V5) (—i+ 2f) 
Ox a(-14V5 -2x)x 
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From: 
Course of Field Theory and Gravity - Prof. Augusto Sagnotti (SNS Pisa-Italy) 


We have that: 


) (a -% ) Re at 
or Ma \ 
(Km) (un )PZ aks 








integrate [1/(k*®2+0.511%2)6(1/137)| = (C/137 — 10/2) / 
(47)*(10/2)))*(0.51142)4(10/2-1/137) 


Input: 


24 10/2-1/137 


1 
J VR +0512 4m" 


(0.511 
P(x) is the gamma function 


Result: | 
1.00985 k F,(0.00729927, 0.5; 1.5; —3.82964 k”) = —4.52272 10°” 
oF (a, bc; x) is the hypergeometric function 
Numerical solution: | 
k = —4,47861174937212 10”... 
-4.47861174...*10° 


integrate [1/(k*2+0.51142)(0.937)] = ((1(0.937 — 10/2) / 
(47)*(10/2)))*(0.51142)4(10/2-0.937) 
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Input: 


| 10 
(0.937 - >) 


? i 


| 9,10/2-0,937 
fice <<  fonry 


(x) is the gamma function 


Result: 
3.519k 2F (0.5, 0.937: 1.5; —3.82964 k*) — —8.25027«107° 


oF) (a, bs c; x) is the hypergeometric function 


Numerical solution: 
k = —2.34449286641592x 10°... 
-2.34449286...*10° 


integrate [1/(k®2+125.1%2)*(0.937)| = ((1(0.937 — 10/2) / 
(47)*(10/2)))*(125.1%2)*(10/2-0.937) 


Input: 
f 1a 
1 pee Py 2410/2-0.937 
| (gees or bl ed = (4 ny Ml2 on 
(x) is the gamma function 
Result: 


0.000117419 k 9F;(0.5, 0.937; 1.5; —0.0000638977 k~) = —2.12889x 10" 


-2.12889*10"! 


integrate [1/(k*2+80.3792)(0.937)] = ((T(0.937 — 10/2) / 
(4n)/(10/2)))*(80.3792)(10/2-0.937) 


Input interpretation: 


1 r(0.937 — ~) 


| (k? + 80.379°)°797 = (4 ny? ail 


1O/2-0.937 


(x) is the gamma function 
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Result: | 
0.000269006 k > F,(0.5, 0.937; 1.5; —0.00015478 k~) = —5.84829 x 10° 
-5.84829* 10” 


(-2.12889e+11) *1/[(((integrate [1/(k*2+80.379%2)(0.937)] = ((T(0.937 — 10/2) / 
(4n)/(10/2)))*(80.379%2)(10/2-0.937))))] 


Input interpretation: 


| 4 1 
2.12889 « 10 — 

rj0.937-— "| , 10/2-0,937 
dk = “—_,#' (so.s797y en 


dL 
J (k? +.80,3797 P-937 (4m) '02 


(x) is the gamma function 


Result: 


9.12889 x 101! 
0.000269006 k 9F}(0.5, 0.937; 1.5; —0.00015478 k7) = —5.84829 x 10° 


-(2.12889x10411)/( -5.84829x10%9) 
Input interpretation: 
— 2.12889 x 101" 
~5.84829 » 10° 
Result: 


36.401922613276701394766675387 164453 199140261512339504367943450136 


36.4019226.... 


48*(-2.12889e+11) *1/[(((integrate [1/(k*2+80.3792)*(0.937)] = (('(0.937 — 10/2) 
/ (4nyY\(10/2)))*(80.3792)(10/2-0.937))))]-18 


Input interpretation: 
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| 1 
48 (—2.12889 10'7) lg 
(k? 480.3797 0-937 jamie (80. 9° 


P(x) is the gamma function 


Result: 


1.02187 x 10" - 
0.000269006 k > F}(0.5, 0.937; 1.5; —0.00015478 k*) = —5.84829 x 10° 


-(1.02187x10%13)/( -5.84829x10%9)-18 


Input interpretation: 


~ 1.02187 » 10" 


18 
—5.84829. 10° 


Result: 
1729.2970731615566259539113142474124915146136733985489775643820672 


1729.29707316....~ 1729 This result 1s very near to the mass of candidate glueball 
f)(1710) scalar meson. Furthermore, 1728 occurs in the algebraic formula for the j- 
invariant of an elliptic curve. The number 1728 is one less than the Hardy— 
Ramanujan number 1729 (taxicab number) 


(((-(1.02187x10%13)/( -5.84829x10%9)-18)))41/15 
Input interpretation: 


| ~1.02187 10) 
\ —_—————— = 18 


—~5.84829. 10° 


Result: 
1.64383... 


Z 
1.64383... C(2) = — = 1.644934... 
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From: 


0? ow *(¥+ [& 5 Lge ed } 


h = -5.18182x10*-9 or 220.137 
u = 0.51099895 


220.137+(((3(220.137)*2)/(3271%2))) 
(0.57721566+integrate[In(((105.742)/(4P1*0.5 1099895%2)+x(1 - 
X)*(938.27242)/(4P1*0.5 1099895%2)))]x,[0, 1]) 


Input interpretation: 





3 x 220.1377 | 
220.137 + ———W— |0.57721566 + 

| 105.7° | 938.2727 ) 

| log) ————, + x(1-x) x —_, |xdx 
0 ~|4n~«0.51099895" 4m 0.51099895° 
log(x) is the natural logarithm 

Result: 
2933.54 
2933.54 


-5.18182x104-9+(((3(-5.18182x10%-9)%2)/(3272))) 
(0.57721566+integrate[In(((105.742)/(4P1*0.5 1099895%2)+x(1 - 
X)*(938.27242)/(4P1*0.5 1099895%2)))]x,[0, 1]) 
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Input interpretation: 


_g 3(-5.18182 107°) / 
—5.18182 » 10° + ——————_——— | 0.57721566 + 
32 07 


‘1 105.77 | 938.2727 
| log] ————————- + x (1 - x) x ———————_- |x dx 
0 ~\4n7%0.51099895° 4m 0.51099895" | 
log(x) is the natural logarithm 


Result: 
5.18182 107° 
-5.18182*10° 


Computation result: 





-~5.18182% 107° + 


ere 9,2 
'3 (-5.18182 « 107?) 
=e | 


105.77 x(1=-x) a | 
Pi ii Pai dol 


; a | 
o.s77a1s66 | og econ 
0 470.51099895° 470.510998957 


5.18182 107° 


From which: 


In[-5.18182x104-9+(((3(-5.18182x10“-9)%2)/(327%2))) 
(0.57721566+integrate[In(((105.742)/(4P1*0.5 1099895%2)+x(1 - 
x)*(938.27242)/(4P1*0.5 1099895%2)))]x,[0, 1])]+1 


Input interpretation: 


: F _9\2 ; 
. _g 3({-5.18182»10-7}* | | 

log) —5.18182 « 10“ + ———————_———— | 057721566 + 
| 32 7 


‘1 | 105.7° 938.272" 
| log) ————— + x (1- x) * ———_ |x ax ]|]+1 
0 47 0.510998957 47 0.510998954 | 


log(x) is the natural logarithm 
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Result: 
= 18.0781 + 3.141593 


Input interpretation: 
— 16.0761 + 3.141591 


fis the imaginary unit 


Result: 
— 18.0781... + 
3.14159... i 


Polar coordinates: 
r= 18.349 , @=3,96953 
18.349 


30/(-18.0781 + 3.14159 1) 
Input interpretation: 
30) 
-— 16.0761 + 3.141591 
fis the imaginary unit 
Result: 


= 1.61082... - 
O.2/9927... 1 


Polar coordinates: 
r= 1.63496 , @= =2,96953 


2 
1.63496 result very near to the mean between C(2) = — = 1.644934... and the value 
of golden ratio 1.61803398..., 1.e. 1.63148399 


20 


Multiplying the two results, we obtain: 


(-5.18182x10%-9) * (((220.137+(((3(220.137)%2)/(322%2))) 
(0.57721566+integrate[In(((105.742)/(4P1*0.5 1099895%2)+x(1- 
x)*(938.27242)/(4P1*0.5 1099895%2)))]x,[0, 1])))) 


Input interpretation: 


a 3x 220.137" | 
~5.18182» 10 “| 220.137 + 5 — | 0.57721566 + 
. 32.2 


1 of 105.77 | 938.2727 )  )\ 
| log) ——————,, + x (1 =x) x —_, |xdx 
0 47» 0.51099895" 4m 0.510998957 | | 


log(x) is the natural logarithm 


Result: 
=|0.0000152011 
-0.000015201 1 


And inverting, changing the sign: 
Input interpretation: 


og r 3x 220,137" 
(-1) / |-5.18182» 10 220.137 + > 0.57721566 + 
I | | 327 : 


105.7" | 938.272" \) 
| log) —————Y—- + x (1 - x) * ——————_ |x dx 
0 42% 0.51099895" 42% 0.51099895" } 
log(x) is the natural logarithm 


Result: 
65 784.8 
65784.8 
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Computation result: 


(-1) /}-5.18182» 10°” 





105.7° 
220.137 + 


ec 
470.51099895- 


x (1 —x) 938.272" \\ 
tx ||| = 65 784.8 





| 7 
(3 220.137") [0.57721566 + | lor 
i | 0 


470.510998957 


We have also: 
LM((((8 log\(29/3)(2) (log(3)/e)(4/3))1/(3%7 34(2/3))))) 
Input: 

| 


(8 1og?°9(2) (EY) « 





log(x) is the natural logarithm 


Exact result: 


2187 « 37/3 (_<_\"" 


log(3) J 


8 log??!3(2) 


Decimal approximation: 
65785.0003799888264255830438 1049071385803 1675706144036138434035925 


65785.00037998... 


Alternative representations: 


l il 
| 3. ploeayys) ‘log.(3) 4/3 
8(log?9/9 (2) ( =2=") 8 loge?! (2) | ) 


37 «348 42/337 
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l l 
8 (log?*!3 (2)/ mae) 8 (log(a) log, (2)/°9" (Sa als = 


1 1 
rg lor(ay4/3 _ : —] on 'y 
8 (log?9/3(2)(82)"") (2 coth1s/29"3 [eet ay 
2 ge! = —__—_—_—n .= £4. @ 
a xo eis q/ 


Series representations: 





4/3 
2187 « 379 @45 ee Se 
argio—X)| . ; (-1* B- a | 
1 7 2x | -E A |-élogoo+i 5 = x 
29/3, (logan) | “ak awk yk (29/3 
8 (log (2)/ Z (212 | 82 | + log(x) - ; = (-1)" (2-m" x 
a ee 
forx <0 
il 
8(log?9!2 (2) (Haan 
q7 32/3 
4/3 
2187 x 377 4/7 |- ay : m 
m—arg| — }—arg( 2) i-1¥* (3-2 Ks 
ee |S or, ae ' “U 
2, ae -i log(zo)+i SE_) : “0 
I Zot 
n=are — |-arg( zo) ~* (ten * ac* 1 
' = E 
o[2ia [Ra | «toca - ? a Ve a Za 
T = 


23 


1 


3/ ais 
4/3 
2187 = 373 @¥ aan F a 
=. (-1) (3-2 " = 
} =s ee 
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k kk \ 29/3 
p {| seem | log( = } + log(zo) — | a5, Spares 


Integral representations: 





2187 » 32/3 43 (— 1 y 


1 _ 1s at 
29/3, (logianyai3) ‘91 \29) 3 
| log“! "| 2)| . B( Ir: a t| 
] 


qi gas 





ae, il . iat a 
5598721323 p43 gil wd lee rics)" ril+s) 


i 
, a 4 a a ae ae 
=I oo+} ri l=s) 3 eee an li-s- Pyl+s) f 
J-i oa+¥ r(1—s) al 


few r(-s)" r(l+s) ds) | hee x r(-si* r(l+s) ds 
—I o+y r(l=s) <1 o+y r(l=s) 


And again: 


1/38((A/(((8 log*(29/3)(2) (log(3)/e)*(4/3))1/(3%7 3%(2/3)))))))) — 2 





Input: 
ee 
38 [8 log?” 3(2) ( easy" "| : or 


log(x) is the natural logarithm 
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Exact result: 


2187 « 3/3 (—<— ys 
logy 3) 
304 log??!3/2) 


Decimal approximation: 
1729.184220526021748041659047644492469948 2019922669483 194324746296 


1729.18422052....~ 1729 This result is very near to the mass of candidate glueball 
fy(1710) scalar meson. Furthermore, 1728 occurs in the algebraic formula for the J- 
invariant of an elliptic curve. The number 1728 is one less than the Hardy— 
Ramanujan number 1729 (taxicab number) 


Alternate form: 





2187» 343 (—*—\"" _ 608 log9(2) 


op{3) 


304 log*?/3(2) 


Alternative representations: 


1 1 
ee ee le ae ee 
; 29/3 4, | SRST | 1 oS) A! 
[Blog?.a(“) 38 38 (Blog29/3(2) (“Be )*") 
ee, ee ee ee é 
37 .32/3 nT 
1 l 
logi3)\4/3 a a eye 
1B poy | SRST | eg) flora) log (3) 4/35 
(8 log? 7° (2) | - )38 38 B (log(a) log,(2)/°9/3 (“Fa 
37.323 rr 
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1 1 


= FP = = SO 
f low(3 4/3} oS ee 
(Blog?9/3 2 (8) }38 38(8(2coth* (a)? [Po ay 


Series representations: 


il 
(8 log29/3 (2) ena ie = 
qf 33 
on — k =k \29/3 
| arg(2 — X) (<1) (2-x) x 
— 608 2in| = —— | + logxy - ) + 
2m I k 
4i3 
| 42/3 4/3 i 
Seen om - arg(3—x) . ee (-1)* (3-x3* x / 
2m |__| — Elog(x) + § py 
| ae a k -k \29/3 
arg(2 — xX) (<1) (24-x) Xx . 
S04 2in| 22 —| + logex) - )) forx <0 
| | 2n a k | | 
il 
: log (3) 4/3" a 
(8 log?*/3 2) ( 8! | ~)38 
37 32/3 
1 | 29/3 
—arg| —|-arg(z oo ko-k 1 
brag 7 s(-) B{Z0) + log(zo) ys (2— 29)" Zo 
_ | —— (9) — } —————_ 
20 k 
k=1 
2187x 37" e 
4/3 
: / 
 .¢a0.10.40 42  ° «+i i «ar 
rare -— |-arg( zg) ~1 pqean ik 
2 | —itogtzo)+ 12 cto! Fo 7 = 
1 29/3 
— arg| — | — are(z , kok] 
304 |2in 7 Bg) FBte) = + log(z ce (2 = 20)" 29 
2m : ar kK 


26 


| 
(810g29/3(2)(!282)*"9) 35 


a7. 42/3 


rt | l (9— 2,) 
sos |S og — | + log(Zp) + od log(Z) - 
\ 20 20) 2m 
> Hi Gem | 


k=1 k 


i i : | = | l 

2187 «373 24/3 1/ (| iog{ — + log(Zp) + 
\ AN i) 

ox 7 


-k 4/3 
| . (—1)" (3 — 3g) Zo / 
——@_—— | lney. = a 
noe {lost=0)- ) } | 
(2 = Zo 1 (2. — 20) 
so | ee | tog — } + togtza) + |“ |togtzo) - 
| 20 Zo 2n 


3 el ean 
K F : 


k=] 


+ 


Integral representations: 





9) es _ 4/3 
— 608 ( fp eat)?" + 2187 a2 64/3 [ ! 


l ‘ (Fiat 
: Noea4/3 == | ‘21 5,\29/3 
ec ra 304 (fF dt) 
37 32/3 


2/ 


1 
(8log?9/;2)/ a 38 






‘ico+y P(—s)° (1 + 5) 
3 -i | =... as 
=I oo-+} Tl o7, 5) 


i 









= se oe ae 


: fico 2 r(-s)" r+ re 


=i co+} ril=s) 


‘io+y D(—sy?T(1 + 5 7 
19% il au Basel as 
=f oy (1 — 5) 


‘icoty 2-5 T(=5)° T(1 + 5) 
=I oo+y rl — §) 


of piotyP(-s)* (14s) © 9° pity 2S r(-sy? T+ 8) 
19 | ds | a ds 
af i oy Til _ 5) =f oy r(1 os 5) 
oO | | LJ 


From which: 


((IB8(CA/(((8 log*(29/3)(2) Cog(3)/e)*(4/3)) /B*7 34(2/3)))))))) - 2)))AI/TS 
Input: 





| 38 (8 1og?9!3(2) (82)"") 


Ee 


log(x) is the natural logarithm 


Exact result: 





2187 x 343 (—*— 


"3 
log( 3; 


304 log*?/3(2) 
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Decimal approximation: 
1.643826904455305 11836258203 11526069208942249153856205069885872087 


Z 
1.6438269.... C(2) = 7 = 1.644934 


Alternate form: 







1g 


2187.3 linea) -608 log“*!" (2) 


a! 15 lag"? (2) ; : 





All 15th roots of (2187 3%(2/3) (e/log(3))*(4/3))/(304 log* (29/3)(2)) - 2: 





2187 « 37/3 (—<_\"" 


lopy 3} 
a 2 = 1.6438 (real, principal root} 





304 log*?/3(2) 










2187. 323 : 


\"" 
logi3) 


e719 15] —_______®"___ 9 1.50174 0.6686 i 
304 log??!3(2) 





- 2187. 32/3 [—— ye 
(tims ys) — BI dg 1 9009 4 1.2216: 


304 log*?/3(2) 





2187 « 37/3 (—<_)"" 
etims 1s ogi 3) | 


—2 ~0.5080+ 1.5634 i 
304 log??!3(2) 


29 






2187 x 323 = 


\" 3 
log(3; 


eo as ~2 ~-0.17183 + 1.6348 i 
304 log??/3(2) 


Alternative representations: 





l 
eT i a a ea 
15 (8log?9/9(2)( “8=")" }38 15 38 [8log29/3(2) (“Be i 
ee, ee er Se See e | 
q/ eis |. 





1 1 
| ‘logy (4/3) il =a ry flogia) log (3) 4/3 
15 (Blog?9!(2)| re a }38 15 38 [8 (log(a) log,(2)}°9!3 (—=—— |" ] 
4 LF ec h f I ie ! 
3° 3344 32/337 








1 
7 i -l, ' {3 
gzi3 3? 


Series representations: 





15 (8 log??!3 (2) (=e yr") 38 - 





3742/3 
9187 gai es — oo 
(2 x| PEE | sogog-pe, A x ™ 
—2+ | : 
15 L kk y2oy3 
' a — en = = ‘ 
304 [i x | 2 2 | + log(x) - ew (<1 (2—x)" x 
20 k=] k 


30 





l 
: ‘log (3) \4/3) 7 
15 (Blog?9/3 (2) (“R?)" }38 


3 2/3 





218/ 34/3 pts ire 
| log(z9)-+| S520" | (log( 2) +logiz0))—S92 a 
—it+ ee 
15 ant ae ) + | Beto) [lo [- )+ + log(z ))- ye aera (-* (2- eat a-noy so" 29/3 
B20. oa r F(Zq 





it 


orca) i = 
15 (B10g79/3 (2 (°&= | }38 
a7 42/3 











2187 « 373 @4/3 — ; 
mang > }8te(20) -F a-20 26 
| a seen es hae * a 
2in sie +lop( to )-2E—] 7 
—2+ 
L 29/3 
x-arg( 2 }-argtzo) (= co-soy* apt 
d 5 . fy ¥ 
= 20821 | ogcz ee 7 
iT = 


Integral representations: 





———— 





nar 32344 fA on 2a La 
15 \ em 
l (f° rather? 'g dt 
ee 
15 (8log?9/(2y/ coed ME: gfi1s W190 


31 





15 (s log? 73 (2) ead yy 4 


"7 ? 2! 5 






icoty P(—s)* (1 + 5) 
——__—— ds 


2 ae 
15| — |}-139968 4375 et% x"! 3 i | 7 
, 19 =i oo+} T(1— 5) 


l 





f' coty 27 r(-s)" r(14+s) Ay 
f=] oo} ril—s) — 


pioty P(-5)* (145) — Y? pioty 2? r(-sy?T(1 +5) 
19 | ———_—— ds | —___________" fs / 
=i +} mel = 5) =I m+} nel — 5) 


( riot (-5)? TO +5) — ° pity 25 ris rd +s) 
=i c+} ime = 5) = ob} r(l _ 5) 


(1/15) for-l<y<0 


3*((C1/((((8 log*(29/3)(2) Cog(3)/e)*(4/3)) 1/(3%7 34(2/3))))))))-377-89-5 








Input: 
° aff — 89-5 
29/3 logy 3) 4/5 1 = — = 
Blog” (a) (ES )"")x Sa 
log(x) is the natural logarithm 
Exact result: 
6561 a7 | e " 
= oo LY] 
8 log??!3(2) | 


Decimal approximation: 
196884.00113996647927674913143147214157409502711843210841530210777 


196884.00113996.... 
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196884/196883 is a fundamental number of the following j-invariant 


j(r) = q"* + 744 + 196884q + 21493760q" + 864299970g* + 20245856256q* + --- 


(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of 
a complex variable t, is a modular function of weight zero for SL(2, Z) defined on 
the upper half plane of complex numbers. Several remarkable properties of j have to 
do with its g expansion (Fourier series expansion), written as a Laurent series in 
terms of g = e*™” (the square of the nome), which begins: 


j(r) = q"' + 744 + 196884q + 21493760q? + 864299970g* + 20245856256q* + --- 
Note that j has a simple pole at the cusp, so its g-expansion has no terms below gq '. 
All the Fourier coefficients are integers, which results in several almost integers, 


notably Ramanujan's constant: 


e™V163 ~ §40320° + 744. 


The asymptotic formula for the coefficient of g” is given by 
eit /n 
J/2n3/4 


as can be proved by the Hardy—Littlewood circle method) 


Alternate form: 


3 (2187 «374 f= i - 1256 log””'9(2)] 


8 log*?!3(2) 


Alternative representations: 


3 3 
i ae te ee a eee 


37 Als 32/3 47 
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3 3 
~377-89-5=-471+ 


log S43 ' | ‘lor tS) Als 
Blog”?! 2) (8) 8 (logca) log ,(2))°/? (a |" 
37 34/5 gala ai 
3 3 
‘loriayi4i3 =-3/7/=-89-5 = =4/71 + erect pees 
19) opi sy 4, . | Dc ha 
8log?9/3(2) ( -E) 8(2coth-!(3) 29/2 [at 2} 
3° ges 32/3 37 


Series representations: 


3 


. a | 
B log”9/3 (2) ( ““) 


-3//7-89-5= 


3/ gai 


re(2 — x) © 1p (a— xk xO 4/3 | 
3) =1256 2in| BR | toga) - ye + 2187 34/3 
2m = k 
Aya 


2 / 
k :% | 
, arp(3-x) res | (- 1)" (3x x 
2m| = | - dlog(x) +i Tey : 


ox ? , =k y2O/3 
, we] = (= 1). (2-xy xX") | 
ae = —=; + l F — Sh ror xX } 
| | in| on + log(x) 2 7 | 


k=] 


34 


3 


8 log?9!3 (2) ( 8! AI _ off = a9 =-5= 
1 — 29/3 
Lele ee ce 
| 29 en = k 
2187 x3") eV 
4i3 
ee | 
= x—arg| = |—arg(2q) ad (-1)F (3-29 )* a / 
2m | ——~___— | - ilog(zo) + i y2) ——, 
m —arg(=-) — arg(2o) © 1) (2 - gy)" zak 29/3 
8 | 2a | ——- Veoh: he 
ia on + log( Zp) > ‘ 
k=l 
a 3/7 -89-5= 
B log”9/9 (2) (“BS)* =e 
3 28 
(2 — Iq 1 (2 — Zo) 
E |. 1256 (eg log — | + log( Zo) + | a= log(Z) - 
| 2m Zo Lm 
©, (- 1) (2- zo) za" | 
a 4 
k=1 K 
mAs (3 = Zg) il 
218739 [1 [| ES ™ hog =) ogc 
| AN Zi) - 
oo - oak 4/3 
arg(3 — Zo) | =, (-1)* (3 — z9)* zo" ))" / 
SS Igoe) — Se 
rg(2— 2) 1 (2 — Zo) 
c |= log{ — + log( 2g) + EO" | ogizo = 
Lm Zo: AN 
> (- 1)" (2 - zo) za | 
k=1 K 


35 


Integral representations: 


3 





ee oH OF HK 89 KH = 
5 log”?! (2) ma ia 
a Sas | 4/3 
3[- 1256( [7* dt)?" + 2187 22 6A 
l Apa 
‘21 .,\29/3 
8( Jr - dt) 
3 


ed. dia 3/7 -89-35= 
Blog??!3 (2) (~E)" 


3 ais 






| icoty P(—5)* (1 + 5) 
F -i | ——__—— ds 
=i oo+y r(l = 5) 


H 


~|}34/559872% 37° en” 









f coby 27 1-5)" r(1+5) is 
=I oot+y r(l-s) | 


icoty T(—5)7 P(1 + 5) } 
| cure Me 


1S7i : 
=[ m+} ml ] - 5) 


icoty 2-* F(—s)* F(1 + 5) | 
ee | 
<1 oo+y r(1 — 5) 


iootyP(—s)?T(1 +5) | ° pioty 27? r(—s)* (1 + 5) 
| = 5 | oo 8 
J icoty rt(l = s§) ad ool rl - 5) 


roy | 1 () 


65785 (8 log(29/3)(2)) / (34(2/3) (e/log(3))(4/3)) + 2*48 + Pi 


Input: 


8 log? 73 (2) 
65785 Blog 2) + 24847 


2/3 foo bi 
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log(x) is the natural logarithm 


Exact result: 


i poy 43 
526 280 log?*!3(2) ( 8)" 
96 + x ——_—_—_ 
34/3 


Decimal approximation: 
2286.1415800209902856659087891209407034910670974628 108710542849850 
2286.14158002.... result very near to the charmed Lambda baryon mass 2286.46 


Alternate forms: 


- | ‘loot 3) 43° 
: [288 +324 526280 V3 log””*(2) (-e) | 
2 | . | 


3/3 (96 + m) + 526280 log?9/5(2) (@8))"" 


| 7 


qa 


[a6 + 65785 3/2 log29!32) oe") 


sé 


T+ 


Alternative representations: 





65 785 (8 log*?/3(2)) 526 280 log2?/3(2) 
— 7 aa te 4847 = 9640+ —— 
32/3 ( c fs 92/3 g fe 

\ logy 3) log .(3) 

65785 (8 log?"/3(2)) 526 280 (log(a) log (2))7"'3 
— a - 47 48 +0 = 9647+ ———_——— 7 _ 
32/3 4 i” 4/3 e fs 
. log(3) log(a) log(3) 
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65 785 (8 log""(2)) 526 280 (2 coth”1(3))?"9 
: +2» 484+ = 9647+ , 
ai 3 _f 4 3 2/ 3 e€ 4) 3 
aia ny “aia Epson Po 
2coth “(2) 


log(3) 


Series representations: 


65 785 (8 log??'/4/2 
| oe 5 4840= 
| e i 


log(3) 


! Poe ee Ee, 
864 03 4 9043 44210240 V6 ott? a }/ 2] 

















9 @3 
se9(' 
log (2) ye & . | 5 _ 
ko k j20 -44+3) 
| | i ye | i Li I 
0 | - ver and p l and p - 7 
efandk>0O 


65 785 (8 log??!3(2) 1 | 
| 2 os 48475 = — gag et a get a4 
92/3 Cao ii 3 p43 | 
log(3) 
rf? — © 4k 9 — xk x * P77 
526280 V3 2in| Bs togixy- y (2-xy x 
20 Er k 
oo - ok Vi 

y| ee | (-1* 3-x)Fx*)") 
2. eee = forx <0 
| in| = + log(x) » 5 | 


38 





65 785 (8 log?"/3(2)) , | 
i il 48 +x = ——|288 e"3 43649 74526280 V3 
= @ a 3 ps 
log(3; ; 
1 ae 20/3 
” x —arg(7-) —arg(zo) er you (2 — 29)* zo" 
2 | oH _ | + 108 (29) -— 3 
an i a7 K 
on | 8 4/3 
arg -)~ argtzo) cones yo (3 - 20)* 20 
Ee | | + IB 29) = — 
2a me er K 
65785 (8 log?"/3(2) 
See 7 Los 48 + = —— 
3/3 ( e i 3 pills 
log(3) 


; a (2 — Zo 1 
[pe0 +3073 145262803 lage log —] + log(zp) + 
. . ” 20 


- | kk \29/3 
arg(2 — a os (-1)* (2- z9)" Zo. | 
Se intial 

5 | !O8tz0) » : 

arg(3 — Zo) 


| aa Solita [log(z0) = 


1 
10g( >) + togcz0) + | 
= og --]+ OF( Zo) + 
=, (- 1 (3 - zo) 20" | | 


k=1 K 


Integral representations: 


65 785 (8 log??3(2)) 


a7 | = , 


288 e49 + 3.e43 7 + 526280 V3 ({? oe ee 


3 e743 


$2. 484n7= 
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65 785 (8 log@*'(2)) 1 
——_———— + 2x 48 +9 = —_—_ 
323 (248 768 043 pi 
log) 





ae 2 2/3 
Qo % io+y [(—sy° (1 + §) 
737286 a +7686 a - 65785 V3 -: | ge 


footy D(l = §) 
piotyT(-syT+s)  ) 
{ ——————————— € 5]. 
a <1 oo+¥ r(l = 5s) 


icoty 2-* T(—5)* T(1 + 5) 
| ss 
=I m+} rl ~ 5) 





i pe 2° T(-sy’ Td +s) ; 
_ 5 —TTTOT—_—__—~ #88 
=I oo+¥ T(1 _ 5) 


[1/2((65785 (8 log*(29/3)(2)) / (34(2/3) (e/log(3))*(4/3))))|* 1/14 





Input: 
1 8 logF(2 
eee ee 
4| 2 3715 | e ye 
. log(3) 


log(x) is the natural logarithm 


Exact result: 


7— 14, | — 
V2 ¥65785 log?/42(2) (8 ayn 


Decimal approximation: 
1.6483843576513274004978071851735800261737631569286944849826048210 


12 


1.648384357....* (2)=% = 1.644934... 
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All 14th roots of (263140 log’ (29/3)(2) (log(3)/e)* (4/3))/34 (2/3): 


V2 VO5785 e° log?9!422y (8)? 
Ves 


z 1.6484 (real, principal root) 


V2 'V65785 ef Iog2942(9) (‘sa v4 


= 1.4651+0./715215 


V2 \ 165785 eftit? log?9/42( 42 (2) (ea ye 
V3 


= 1.0278 + 1.2888 1 


14 g 

V2 V 65785 esi ? Jog?9!42, 2) (2 aye 

——— oa OO = 0.3668 + 1.6071 i 
V3 


V2 ‘65785 € (4iny/7 ~_ 42/9) foey iy 21 


= + 0.3668 + 1.6071: 


Alternative representations: 






65 785 (8 log*”/3(2)) 


(329 (= J*")2 14 


263 140 log*7!3(2) 


32/3 f "" 
lor (3) 


41 





263 140 (log(a) log. (2yy7"3 


65 785 (8 log*”!3(2)) 


14 | 
(9(o) )? 





~ 44 
92! 4 | 3 
log(a) thet 3) 








65 785 (8 log*”*(2)) 263 140(2 coth”!(3))""3 




















14 = 414 
92/3 4/3 23 P 4/3 
[3 Goer }2 : err 
Series representations: 
65 785 (8 log?"/4(2) 1 ne 
" alla a . ) an aa "V 65 785 
[3 fey )2 21 V3 
a 
ge ; Ba arg! oo k (— 
e 21 2] | log?! (2) » at [ 2 *)>: 
k=0 j=0 
f—] i 
oO | - ) 7 | l and 
ss saat i Ta f and 
65 785 (8 log??!3(2) 
- sid i) = ———_ 2. _¥65 785 
laa 
log(3) 
ox —k \2o'42 
| | Sti ax a | 
ea A loci x) — Sa 
| in| = + log(x) » , 
x ‘ea hg (3 _ xj x 


| | . 
z ———— | + lov(x) - Se 
| in| = + log(x) 2 : 
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65 785 (8 log*”/3(2)) 


\ Olga) )? i. “ 


i — arg(— | = arg(Z9) oo (- 1) (2 - zo)* zo’ falda 
2x | ————__ a 





—_-___ fo ‘V65 785 


log(Z,) — 


; 1 ey 2/21 
7 1 arg(—| — arg(Zp) — > (-1)k (3 — z9)* zk 
Y g $$ ——_ — | + lov zy) = 
- an alia k=1 k 





65 785 (8 log?”’3(2)) 1 


2 il 
v2 V 65785 (sm Jomo 
Sn | 
-k \29/42 
| sot (- 1)" (2= 29)" zo 
2 gfe) a a a a Ae 
bere eral 


k=1 


(3 — Zp 1 (3 — Zo 
= | | = + logtea) + | ME="2 lrogiaa)- 
20 Zo 20 


s (- 1) (3 - 29)* zo" | 
k=] k 


Integral representations: 


65785 (8 log?9!3(2)) v2 "V 65 785 (J? a)?! ( (32 at)? 
| a a Tr eee ee a 
ae 3 e 4, 3 2) 2] 
(3 faery }2 “V3 ¢ 





65 785 (8 log??7(2)} 


asl WAS = 
29(55))? 


V65 785 (—i fic Hose rites gg) (_; footy Zereo ross gs) 
footy = {1 =5) -ioo+y rel—si 





99/14 a1 q pi/21,ly/l4 
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-1/[(-5.18182x10%-9) * (((220.137+(((3(220.137)*2)/(327%2))) 
(0.57721566+integrate[In(((105.742)/(4P1*0.5 1099895%2)+x(1- 
X)*(938.27242)/(4P1*0.5 1099895%2)))]|x,[0, 1]))))]41/23 


Input interpretation: 


3 «220.1377 
32 7° 


‘1 105.7° 
os77ais66 | 08 erooape *¥ 0-8 
: 0 4m 0.51099895- 


938.272" | ) | } 
———— |x dx ]]]* (1/23) 
4n7~0.51099895- 


log(x) is the natural logarithm 


i 





1/ - 5.18182 10°” 220.197 + 


Result: 
= 1.6048 + 0.220574 i 


Input interpretation: 
— 1.6048 + 0.220574 i 


pis the imaginary unit 


Result: 
— 1.6048... + 
0.220574... 5 


Polar coordinates: 

r= 1.61989 », &@=3,005 

1.61989 result that is a very good approximation to the value of the golden ratio 
1.618033988749... 

Polar forms: 


1.61989 (cos(3.005) + ¢ sin(3.005)) 


1.61989 ¢ 
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1/64(((-1/((((-5.18182x104%-9) * (((220.137+(((3(220.137)%2)/(327%2))) 
(0.57721566+integrate[In(((105.742)/(4P1*0.5 1099895%2)+x(1- 
X)*(938.27242)/(4P1*0.5 1099895%2)))]|x,[0, 1])))))))-276+27))) 


Input interpretation: 





1 | 
—}(-1) /|-s.e.e 10” 
| 3x 220.1377 ( ‘1 105.7" 
| 220.137 + —————_ 05721566 + | log] ———__——,, + 
| | 0 4m 0.510998954 
| 938.272" | ) | 
x (1 — x}=x ————_- |x dx ||] — 276 + 27 
4m» 051099895 | ve ; 
log(x) is the natural logarithm 
Result: 
1024, 
1024 = 64 * 16 


Computation result: 


1 {[. i -9 l 
— |(-1) /|-5.18182» 10 * | 220.137 + 
64 | 32 n° 





105.7° 
—Tsor_ 
470.51099895- 


x (1 = x) 938.2727 
—————— |x dx ||| - 276 + 27] = 1024. 
47 0.51099895" | 


| . 
(3 220.137") [057721566 « | or 
. 0 
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1/8(((-1/((((-5.18182x 104-9) * (((220.137+(((3(220.137)*2)/(327%2))) 
(0.57721566+integrate[In(((105.742)/(4P1*0.5 1099895%2)+x(1- 
X)*(938.27242)/(4P1*0.5 1099895%2)))]|x,[0, 1])))))))-276+27))) 


Input interpretation: 


7 / 
-|¢-1) /}-5.18182. 107° 
a i 


3% 290.1377 ‘1 105.7° 
930.137 + —————_ 0.57721566+ | log] ———————— + 
0 4n=«0.51099895- 
| 938.272" | ) | 
x (1 —x) x ————— | xx dx ||| - 276 + 27 
47% 0510998957 }), 


log(x) is the natural logarithm 


Result: 
8191.98 
$191.98 = 8192 


The total amplitude vanishes for gauge group SO(8192), while the vacuum energy is 
negative and independent of the gauge group. 


The vacuum energy and dilaton tadpole to lowest non-trivial order for the open 
bosonic string. While the vacuum energy is non-zero and independent of the gauge 
group, the dilaton tadpole is zero for a unique choice of gauge group, SO(2'”) ice. 
SO(8192). (From: “Dilaton Tadpole for the Open Bosonic String “ Michael R. 
Douglas and Benjamin Grinstein - September 2,1986) 


From: 








MH _ MA [%, ; any nh 9, 


fr* + »xli-x)> Ub 
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dX = -5.18182x10%-9 or 220.137; m=0.51099895; M = 105.658 


((((3(-5.18182x10%-9)42)/(16P1*2))))*((Gintegrate[x(1- 
x)*(105.74%2)/((((0.51099895%2)+x(1-x)*(105.658%2))))]x,[0, 1]))) 


Definite integral: 


49 fl 11172.5(1-x) x? a5 
5.10113x 10 | dx = 2.55132x 10 


o 0.26113 + 11163.6(1-x)x 


2.55132*10°” 


76/ ((-In[((((3(-5.18182x10%-9)%2)/(16Pi%2))))*((antegrate[x(1- 
x)*(105.742)/((((0.5 1099895%2)+x(1-x)*(105.658%2))))]x,[0, 1])))]+4)) 


Input interpretation: 


76 

(3(-5.18182-10°7 aap 105.72 | 

— log] ————_,———_ (' (2 (1 = x0) a JX aX + 4 
lx" 40 \ 0.51099895" +.2°(1—x) «105.6587 | 


log(x) is the natural logarithm 


Result: 

1.6235 

1.6235 result that is a very good approximation to the value of the golden ratio 
1.618033988749... 


((V(10-2V5) -2)(V5-1))* -log((3 (-5.18182104(-9))*2)/(162*2) integral_O”1 ((x (1 
- x) 105.742) x)/(0.51099895%2 + x (1-x) 105.6582)dx) 


Input interpretation: 


V¥10-2V75 -2 


V5 -1 | | 
7 Po Le (x (1 — x) x 105.7*) x 
nal | | 
| l6x° . 


(-1) 


eee 
0 0.510998957 +. x(1—x)= 105.6582 


log(x) is the natural logarithm 


4/7 


Result: 
12.1621 


12.1621 result very near to the entropy black hole In(196883) = 12.1904 


Computation result: 


(x (1—x) 105.77 |x 


(3(-5.18182.10-° ) (| ————-——_—___ dx 
[V 10-275 - 2} - 1) log} — 0.51099895 +x (1x) 105.658" 


l6x* 


v5 -1 


12.1621 


exp[((V(10-2V5) -2)((V5-1))* -log((3 (-5.18182x10%(-9))2)/(162%2) integral_O”1 
((x (1 - x) 105.742) x)/(0.51099895%2 + x (1-x) 105.658%2)dx) ]+64(64+16+4+2)-24 


Input interpretation: 


l¥10-2V5 -2 
exp) ——_____— 
| 6 ¥5-1 
| Pox 10-°)? f (x (1 — x) x 105.77) x | 
ee Se 

‘ 167° 0 
64 (64 + 164+ 4 4+ 2) — 24 


(-1) 





+ 





ax 
0.51099895¢ + x (1 — x)» 105.6587 


log(x) is the natural logarithm 


Result: 
196883. 
196883 


196884/196883 is a fundamental number of the following j-invariant 


j(r) = q7* + 744 + 196884q + 21493760q" + 864299970gq° + 20245856256q* + --- 


(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of 
a complex variable t, is a modular function of weight zero for SL(2, Z) defined on 
the upper half plane of complex numbers. Several remarkable properties of j have to 
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do with its g expansion (Fourier series expansion), written as a Laurent series in 
terms of g = e°™” (the square of the nome), which begins: 


j(r) = q"' + 744 + 196884q + 21493760q" + 864299970q* + 20245856256q* + --- 
Note that j has a simple pole at the cusp, so its g-expansion has no terms below gq‘. 
All the Fourier coefficients are integers, which results in several almost integers, 


notably Ramanujan's constant: 


e™V163 ~ §40320° + 744. 


The asymptotic formula for the coefficient of g” is given by 
eit /n 
J/2n3/4 


as can be proved by the Hardy—Littlewood circle method) 





We consider 


Do = wr)* | A+ 2 Gy O) 


“x Sk 


anatipeep. (As ix 


For: 
XK = -5.18182x10“-9 or 220.137; m=0.51099895; M = 105.658 
uw = 0.51099895 
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(0.51099895%2)4x (((-5.18182x10%-9 + ((3* (-5.18182x10%-9)%2)/(32Pi*2*x))))) 


Input interpretation: 


3(-5.18182 oT) 


(0.51099895")" | —5.18182 10°” + 
| 32° x 


Result: 


596119" fa 10°"” 


5.18182 10”) 


Plots: 


(x from =? to 2} 


oo 
a 
Li 
= 


/ 0.0001 | 
| 0.0002 (x from =12 to 1?) 
| —0.0008 | 
| =0.0004 | 


0.0005 | 


Alternate forms: 


5.18182 x 10-7 » 0.26112" (x — 4.92214 x 1071") 


x 


0.26112* (5.18182 x 10°? x - 2.55056 x 10°") 


x 
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Expanded form: 


2.55056 x 107!" » 0.26112" 


x 


— 5.18182 10°” « 0.26112" 


Alternate form assuming x>0: 


0.26112" (2.55056 x 10-7? — 5.18182 10-? x) 


x 


Root: 


x = 4,92214x107)? 


Property as a real function: 
Domain 


IxeER:ix #0} 


IR is the set of real numbers 
Series expansion at x = 0: 


2.55056 10°!” 


.. 5.18182 % 107? + 6.95802 % 107? x — 
4 


4.67153 x 10°? x? + 2.09094 x 10°? x? + O(x*) 


[Laurent series) 


Series expansion at x = 00: 


2.55056x10°" 16 
e 7EX) _5.18182x 10°” + ———————-_ + o((- ) 





| 
x 


Derivative: 


il 


2.55056 x 10727 


x 


[o.26112"| 
idx | 


—~ 5.18182 x 10” = 


0.26112" (6.95802 x 10-9 x? — 3.42483 x 10°19 x — 2.55056x 10719) 


x 
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Indefinite integral: 


att 3(-5.18182 x 10-?|* 
| (0.51099895°)* -5.18182 10” + ot evioenacnarall B dx = 
, 320° x 


9.55056 10)” Ei(— 1.34278 x) + 3.85904 x 107 » 0.26112" 


Fi(x) is the exponential integral Ei 


Local maximum: 


sr =19 
___. (2.55056x 10 _ r — 
max{0.26112 oe _i8 18182 10 —0 at x = -6.05443x10 


Local minimum: 


2.55056 x 107!° 


min{ 0.261 1 
x 





-— 5.18162 x 10°} =O at r= 6.05448 x 10°° 


Limit: 


=02+0 


id 


| ih 9 2.55056 10°"” 
lim 0.26112" | —5.18182x 10° + ———————_ 
x 


Definite integral after subtraction of diverging parts: 





| 9 2.55056x 10” 
0.26112" |-—5.18182x 10° + ——————— | - 


a 
9.55056 107!” ) 
a ty = 0 
x 


gee |. 5.18182%10°° + 
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(0.5109989542)4(4.92214x104-11)(((-5.18182x104-9 + ((3* (-5.18182x10- 
9)\2)/(32Pi*2*(4.92214x10-11)))))) 


Input interpretation: 


f . —9y2 


(0.51099895 } 5.18182 10°” 4 


32 n* «4.92214 « 107)! | 


Result: 
~1.29139...x 10°) 


-1.29139...*10° 


From which: 


57* 1/In[(0.5 1099895%2)%(4.92214x10%-11)(((-5.18182x 104-9 + ((3* (-5.18182x104- 
9)42)/(32P1%2*(4.92214x10%-11))))))] 


Input interpretation: 


i 
oy 


woo 


3(-5.18182.10-9 7 


f, 2)4.92214..1071} Fy 
log{(0.51099895 | - 918182 x 10 Ot gO! ) 


log(x) is the natural logarithm 


Result: 
— 1.6487834634680424261651340519070552364067833450300752216434211... - 
0.15108938219296920185843599798620083804478521150836755066850251... i 


Polar coordinates: 
r= 1.65569 , @= =—3.05021 


1.65569 result that is very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gsos/G1o1/5) = 1164.2696 ice. 1.65578... 


Indeed, from: 
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Geos = P~/4Q1/6 —(J5 +. 2)1/2 (4) (V101 + 10)*/ 


x (cas0v5 + 297/101) + 





Thus, it remains to show that 





(130/5+29,/101)+1/ 169440 + 7540505 = ( 





s 
which is straightforward. LI 
“Tf [11345505 105+5V505 
( —— a“ aay = 1,65578... 


From: 


\ 
Q = pte - A (%) "W (4, [44 Paling | 


P azn* fi 


(¢-Y’) A—t#C--\ 
ares 


For: 

I+e In(4Pi*y2)/(m’2)  W/e—y Le In(((1+M42/m‘2 * x(1-x))) 
and 

¢ = 4.92214*10"' 2 =-5.18182x10%-9 or 220.137; m= 80.379: 
M = 125.1 p=0.51099895 
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-5.18182x10%-9*0.51099895%(2*4.92214e-11) [1-(-5.18182x10%-9)/(32P1%2)* 
1+(4.92214e-11) In((4P1*0.5 1099895%2)/(80.379%2))*(1/(4.922 1 4e-11)-0.57721566) 


14+(5.18182x104-9)/(32Pi*2)* 1+(4.92214e-11) 
In((4Pi*0.5109989542)/(80.37942))*(1/(4.92214e-11)-0.57721566) 


Input interpretation: 


; 5.18182» 107° ; 
sr + 
92 x | 
| 41, [47 0.51099895" ) | l — 
4.92214 ~ 10 log —.. 2  : |—________ - 057721566] 
80.379 \ 4.92214. 10-4 | 


log(x) is the natural logarithm 


Result: 
—6.58526... 
-6.58526... 


integrate[((1-4.92214e-11))*In(((1+125.142/80.37942(x (1 - x)))))4-2]dx, [0, 1] 
Input interpretation: 


‘1 1-4,92214« 10°"? 
| ax 


0 | { 125.1 mae 
oF | 1 + ———,— 
g | 80.379" | 


log(x) is the natural logarithm 


Result: 
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Visual representation of the integral: 





Nonintegrable singularities of the integrand in the integration interval: 


0.170428 0.753686 
ae 
x x 


0.170428 0.753686 


1 








‘ae la x-1 


(((-5.18182x10%-9*0.5 1099895%(2*4.92214e-11)))) (-6.58526)* (0.170428/(-1 + 
x)42 - 0.753686/(-1 + x)) 


Input interpretation: 


) att 0.170428 0.753686 
(5.18182 10° « 0.51099895° 77°! 1 (-6.58526) |S - 
| (—1l+xy°  -1+x . 


Result: 








(0.170428 0.753686’ 
3.41236 x 10 
.(x-1) x-1 
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Plots: 





a 
111213141516 17 


_ 
-2.5%10 a - 
396x107 (x from 1 to 1.7) 
-2.7x%104% | | 
~2.8x 10% : 


a 
-29x107% 


2.x107! 
15x107' 
Lx lo’ 
5.x lo] 








(x from =0.5 to 3.3) 


Alternate forms: 


3.57185 x 107° (x = 1.22613) 
(x - 1) 


3.15341 107° — 2.57185 x 107° x 
(x-1)° 


3.41236 107° (0.753686 x = 0.924114) 
(x = 1)" 


Partial fraction expansion: 


5.81562«10°° 2.57185x 10° 


(x -1)7 ae 
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Expanded forms: 


5.81562 x 10°” 9.57185 x 10° 


x? -2x+4+1 x-1 


3.15341 x 107° — 9.57185 x 107° x 


x? -23x4+1 


5.81562x10° 2.57185x10~° 


(x - 1)" x-1 


Root: 


X = 1.22613 


Properties as a real function: 
Domain 


IxeER:ix #1} 


Range 


| R 96918 380 844 126802517 739 557 | 
eR: ¥ = ——-2AYVY 
y ¥ 3.408 560.000 000 000 000.000 000 000 000 000 


I is the set of real numbers 
Series expansion at x = 0: 


3.15341% 107° + 3.73497 10° x + 4.31654 «107° x* +4 


4.8981 x 10° x° + 5.47966 10° x* + O(x") 


(Taylor series) 
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Series expansion at x = 00: 


957185x10° 1.990990x10° 1.40873x10°° 8.27164x107° of( ‘y) 
x x x x? 


[Laurent Series) 


Derivative: 
d({ _g {0.170428 0.753686 2.57185 x 10-° x — 3.73497 x 107° 
—| 3.41236 x 10° | ————_ —- ———_ |] ={§ 


dx ((e-1y2 x1 (x -1)3 


Indefinite integral: 


‘ Sere hy 
| (-s:sis2 10-? 0.51099895° 49221410”) (- 6.58526) ae — Sfasete) dx = 


soci" -l+x 


| -9 
_ 2Sisbex tt — 2.57185 x 10-8 log(1 — x) + constant 


x=! 


(assuming a complex-valued logarithm) 


log(x) is the natural logarithm 


Global minimum: 





{3.41236 1078 [= =|} 3 624537 734422427 
MIN; 3.442. mm — =  — fF = = reo 
L (= 1/77 x-1 127 472768 657 913 236000 000 
a4 2/1 
x= 
376843 


Limit: 


lag! 
= 


. | _gf0.170428 0.753686 
lim 3.41236 10 —————_— = — —_ /= 


Thence 


Se oasis 0.170428 0.753686 
(-5.18182 10” xO.51090895 0 7 72 I4= 10 (6.58526) |" - ——| 


\(-14+x)° -1+x 
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we obtain: 


(((-5.1818210“-9*0.51099895%(2*4.92214e-11)))) (-6.58526)* (0.170428/(-1 + 
1.22613)*2 - 0.753686/(-1 + 1.22613)) 


Input interpretation: 


-~l1: 
[—5.18182 Io” xo.51099sg5 | 
0.170428 0.753686 | 


(— 6.58526) Ps - 
(—14+ 1.226137 -1+ 1.22613 


Result: 
—3.01211... x 10°” 
-2.01211...*10°'" 


64*In[(((-5.18182x104-9*0.5 1099895%(2*4.922 14e-11)))) (-6.58526)* (0.170428/(-1 
+ 1.22613)42 - 0.753686/(-1 + 1.22613))]+7 


Input interpretation: 


64 log|(-s.18182 107? « 0.510998957 772214 — 

| f 0.170428 0.753686 

(-6.58526) | eee a 
(—14+1.22613)2 -1+ 1.22613 }) 


log(x) is the natural logarithm 
Result: 
~ 1716.63752021686862724769965036386484080688317919852171774308086... 


aa 
201.061929829746767261609176529888184588618841560006772542396453... i 


60 


Polar coordinates: 
r= 1/28.3/ , @=3.025 
1728.37 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. The number 1728 is one less than the Hardy—Ramanujan number 1729 
(taxicab number) 


Polar forms: 


1728.37 (cos(3.025) + ¢ sin(3.025)) 


1728.37 eo 


(((64*In[(((-5.18182x10%-9*0.5 1099895%(2*4.922 14e-11)))) (-6.58526)* 
(0.170428/(-1 + 1.22613)%2 - 0.753686/(-1 + 1.22613))]+7)))*1/15 


Input interpretation: 

(64 iog{(-5.18i82 10” « 0.51099895° 77777" — 
0.170428 0.753686 \) _)__ 
(- 6.58526) | - ores 7| “(1/15) 
(—14+ 1.22613) -—1+ 1.22613) 


log(x) is the natural logarithm 


Result: 
1.61046287525 176840222 1822789372638238 744321 12227824240178115661... 
+ 


0.32925215688229203766596215638267026746699058089823 1592018123009... 
[ 


Polar coordinates: 
r= 1.604378 , &@= 0.201667 | 


Z 
1.64378 = C(2) = = 1.644934... 
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From 


—]] 
(—5.18182 10°? « 0.510998950 772214" 10 


0.170428 0.753686 | 


(- 6.58526) | _ 
(—1+ 1.22613)" -1+ 1.22613 


we obtain: 


48/((In[(((V(10-2V5) -2)K(V5-1)))*1/[(((-5.18 182 104-9*0.5 1099895%(2*4.922 1 4e- 
11)))) (-6.58526)* (0.170428/(-1 + 1.22613)*2 - 0.753686/(-1 + 1.22613))]]+Pi)) 


Input interpretation: 








| |y¥1o-2V5 -2 4, a 
48 / log] ——————_ x1 i (-s.18182 107? x0.510990895 0 
V5 -1 
. «0.170428 0.753086 _ 753686 
(— 6.58526) | ————————_ 
(-14+1.22613)7 -1+1. ee 
lofix) is the natural logarithm 

Result: 


1.64623487793484859784792 10144792965 1360595896050835942309179694. .. 


0.17948334732960053063 1507946618397 1222691220696977 16634527441769... 
[ 


Polar coordinates: 
r= 1.65599 (radius), @ = —0.108598 |; 


1.65599 result that is very near to the 14th root of the following Ramanujan’s class 


invariant Q = (Gso5/G1o1/5) = 1164.2696 ice. 1.65578... 


Indeed, from: 
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Geos = Pie ot =(v'5 + 2)1/? (at \ (101 + 10)1/4 





1/6 


x (cas0v5 + 29/101) + 1/ 169440 + 75407505 ) 


Thus, it remains to show that 


(130V'54+29V'101)+1/ 169440 + 7540/505=| 





— 


which is straightforward. LI 


= 1,65578... 


3 
“ ( 11346./505 105 Se) 
8 8 


Now, we have that: 





2-D “ig 
och) = 1b lee. 
O-.- ie 4) if ot 


im x w* afi? ( 
= AYay? | dae int mY} ve bla 
eY) ame : yo) Le (esa 
p wi 
OO = agate wd P CD) 
[yn yr 
AGay?? (“da gsm be, 
AM" iv a -- Aye) Ln feta 
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D-| 


_ A(uty? (wSP (1%) 


[un yr 
We have: 
2\5-1 
_a(y2)2-P/2 (m‘*)2 “T(1 — D/2) 
H (47)?/2 
Input: 
Layne, 


(4 myPl2 
AIM) gives the Liouville function 


(x) is the garmma function 


Exact result: 


29D PI2 (_2)D22-1 r( i Mye)-?? 
AK = -5.18182x10%-9 or 220.137; m= 80.379; w= 0.51099895 


-[1/(2411)] * [2*(-11/2) (80.379%2)4(1 1/2 - 1) ((gamma(1 - 11/2) (-5.18182e- 
9)(0.51099895%2)(2 - 11/2))))] 


Input interpretation: 


ge 11/2-1 


lf un, 
_-— [x1 (80.37 


 — 114, 7 | 
11 (r{1 - = }(-5.1si82 10°”) (0.s1099895")"""?)) 


I(x) is the gamma function 


Result: 
—4309.87... 


-4309.87... 
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From which: 


-(-[1/(2411)] * [2*(-11/2) (80.37942)4(1 1/2 - 1) ((gamma(1 - 11/2) (-5.18182e- 


9)(0.51099895%2)(2 - 11/2))))]-644+2*0.956866373) 


Input interpretation: 


j l | i ; en | 11° ; = 
-(- — [x7 (80.3797) [r{1 . — |(-S.18182 10°”) 
jill | | 2. : 


(0.5 1099898")*"""”}) -~6442 0.956866373 | 


Result: 
4371.96... 


4371.96....~ 4372 


P(x) is the garmma function 


Hence 
644 — oF V2 _ 9449762 7V™ _.... 
649524 = 4096e-7¥22 4... 
so that 
Mio to. )—e "214 ae ee 


Exp(Pi*sqrt22)-244+4372*exp(-Pi*sqrt22) 


Input: 
exp(7 V 22 ) - 24 + 4372 exp(-17 V 22 } 
Exact result: _ _ 


-24 44372 ° 2% 74 4" " 


Decimal approximation: 


2.508927999999984 7086673765 1576484563043939127623322044986285. .. 


10° 
2508927.9999 = 2508928 


Property: 
—2444372¢ 


Ya? or Wad mr: 
+€ iS a transcendental number 
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Alternate form: 


e\™ * (4a72- 24.) * 4 gt? *) 


Series representations: 


exp(a V 22 ) - 24+ 4372exp(-—a Vv 22) = 


V 22) 
-24 + 49raeap{ VEY 20" [2 | exo Var Yar" | 


Fee 
_ 
a F 


exp(x V 22 ) - 24 + 4372 exp(-aV 22) = 


Hor 


cs | 


| i) =| | « (-2)" =| 
—24 + 4372 exp| —a Vv 21 aa +exp|z ¥ 21 ae 
\ k=0 kl | kao K! 


exp(a V 22 ) - 24 + 4372 exp(-2 V 22 ) = 


© (-1)¥ (- 5), (22 - 20) 25° 
-a4« saraen =r Zo — + 


k=0 


© (— 1 (- 5), (22 - zo)" 29" 
af V Zp » a for (not (25 €R and -w< z= 0)) 
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64[(1+sqrt2)*12+(1-sqrt2)*12] 


Input: 


64((1+V2)°+(1-V2)°] 


Result: 
2 506 928 
2508928 


-[1/(2%7)] * [a(-7/2) (80.3794%2)4(7/2 - 1) ((gamma(1 - 7/2) (-5.18182e- 
9)(0.51099895%2)4(2 - 7/2))))] 


Input interpretation: 


-— ca (80.3797 )"/7-! (r{a - “J(- 5.18182. 10°”) (0.51099895")-7}) 


(x) is the garnmma function 


Result: 
—~0.0175095... 


-0.0175095.... 


2(((1/64*(((6443-(-4309.87338 / (((-[1/(2%7)] * [a*(-7/2) (80.37942)4(7/2 - 1) 
(((gamma(1 - 7/2) (-5.18182e-9)(0.51142)4(2 - 7/2))))])))))))-1+0.979)))) 


Input interpretation: 





2|— se : 
64 
= 4909.8 7336 
1 ¢_-7/2 7H] fg TNS ea 1 fn eazy r2y | 
a [7 (80.379°) [I [1 — = |-3.18182 10 j(0.511 } \) | 
(1 + 037) 
P(x) is the gamma function 

Result: 


67 


495.980... 
495.980....~ 496 


The number 496 is a very important number in superstring theory. The dimension of 
the gauge group of type I string theory must be 496. The group is therefore SO(32). 
From this discovery started the first superstring revolution. It was realized in 1985 
that the heterotic string can admit another possible gauge group, namely Eg x Eg. 


From 


bf ove 
_-— [et (80.379"} 


l1/z-1 | | 
qll 


r(1- = |(-s.18i82 10°”) (0.51099895° }* aa | 


we obtain, considering « = (((V(10-2V5) -2) K(V5-1))): 


-(((N(10-2V5) -2) K(V5-1)))*((-[1/(2411)] * [a(-11/2) (80.379%2)(11/2 - 1) 
(((gamma(1 - 11/2) (-5.18182e-9)(0.51099895%2)\(2 - 11/2))))]))+8-1/Pi 


Input interpretation: 


V10-2V5 -2; 1 


—- $$ - =r, [x14 (80.379° 
v5 -1 2 


11s2-1 
| i 


, 11y, | — ; 
[r{1- = I 5.18182» 10°”) (0.51099895° | HN) 4 g- - 


(x) is the gamma function 


Result: 
1232.03... 


1232.03... result practically equal to the Delta baryon mass 1232 


From which: 


(((-(((N(10-2V5) -2) ((V5-1)))*((-[1/(2411)] * [t(-11/2) (80.379%2)(1 1/2 - 1) 
(((gamma(1 - 11/2) (-5.18182e-9)(0.51099895%2)(2 - 11/2))))]))+8-1/Pi - 64)))*1/14 
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Input interpretation: 


_V10-2V5 -2 (-— (x1? (80.3797) (r(1- —)(-s.18182 10°) 
~jn | Ja? 


V5-1 


ay 1 
(0.5 1o99895")*"""}}} +8--- | “(1/14) 
#, aT 


D(x) is the gamma function 


Result: 
1.65616560631138798395809421 13309555209098180195529043546735570190 


1.656165606.... result that 1s very near to the 14th root of the following Ramanujan’s 
class invariant Q = (Ce = 1164.2696 1.e. 1.65578... 


Indeed, from: 
fc. .\ 1/4 
Gsos = Peg =(V5+ ay (4) ( /101 4 10)1/4 


x (cas0v5 + 29v/101) + 





Thus, it remains to show that 





, . 3 
| 1134+ 57505 105+ 5505 

(13075+29¥ 101)+1 169440 + 75407505 = | 4 a — 

which is straightforward. LI 





3 
( eos ese5/55) = 165578... 


And: 
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(((-(((V(10-2V5) -2)K((V5-1)))*(-L1/(2411)] * [2/(-11/2) (80.37942)(11/2 - 1) 
(((gamma(1 - 11/2) (-5.18182e-9)(0.51099895%2)(2 - 11/2))))]))+8- 
1/Pi+128)))41/15 


Input interpretation: 


¥10-2¥V5 =—2 1 , , 1W19-1 fi 115, 7 
- —_______—_ | - — [x14 (80.379°)""/* ‘(r{a 7 — )(-5.18182 10°° | 
v5 -1 ll | ! 2 /- 
ae : a l 
. ||] +8—-—- + (1/15) 
(0.51099895° |” 1) 8 128|* (1/15 
(x) is the gamma function 
Result: 


1.61771925946234284693549576850596186969762625 109672388896797302172 


1.617719259.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


And again: 


(((-(((N(10-2V5) -2) ((V5-1)))*((-[1/(2411)] * [(-11/2) (80.379%2)(1 1/2 - 1) 
(((gamma(1 - 11/2) (-5.18182e-9)(0.51099895%2)(2 - 11/2))))]))+8-1/Pi+((17243-1- 
13843)41/3))))1/15 


where 


3 
(\ 172" - 1-138" = 135 that we obtain from the following Ramanujan taxicab 


expression: 


135+ SB" = 179-/ 
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Input interpretation: 


V¥5-1 : 


gil 
(1, a 
[r{1 = (-5.18182« 10°”) (0.5 o99895")*""")) + 


1 3 3 : 
B= —-—+VY172 =-1=-138 1° (1/15) 


aT 


P(x) is the gamma function 


Result: 
1.618273019562220913939640608468075325564446668670435 2533584189226 


1.618273.... result that is a very good approximation to the value of the golden ratio 
1.618033988749... 
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Mathematical connections with some sectors of String Theory 
From: 


Modular equations and approximations to 7 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
64935 = ee? 9h hae FY _... 
64955 = 4096e—7V 77 4... 
so that 
64(g34 + gp) = eV — 24.4 47207Y™ +... = 644(1 + V3)" + (1 V3)}. 
Hence 
em V22 _ 9508951.9982.... 
Again 
Gar = (6 + V37)7, 
oct — eV 1044 o76e7V 1... 
640374 = 4096e—7V3" — 
so that 
64(G34 + Gz4) = e" V8" 4.24 4 43726 *V" — ... = 64{(6 + V37)® + (6 — V37)*}. 
Hence 


e™V3T _ 199148647.999978. 


Similarly, from 





os =. 
we obtain 
(54V%\"  (5—V%\" 
E _, (Eo ga-+ V2 = ‘ 
64(g24 + ga24) = et V8 — 24 4 4372e-7V 4 ... = 64. (+) - (=) 
Hence 
e"¥ °°" — 945912957751.99999982 . 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


Q(P) 1,2 
Tee? — _ Pry he e—2(8—p)C+28R” @ 
YE 


YE 
(7 — p) 


_f QP) are ae 


- h? ») BP _ ee a 
(A)? = ke~?4 4 ——— [7 — po 2 | €-28-2)C+28e 6 
i“) 16(p + 1) . YE 


we have obtained, from the results almost equals of the equations, putting 
4096e""'® instead of 
o—2(8—p)C+2By ¢ 


a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, /; and @ correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and fg= 1/2: 


e C+? = 4096e—7V18 
Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 


exponential has a coefficient of 4096 which is equal to 642, while -6C+@ is equal to - 


mv 18. From this it follows that it 1s possible to establish mathematically, the dilaton 
value. 


For 


73 


exp((-Pi*sqrt(18)) we obtain: 


Input: 


reo. 


exp(-7V 18 | 


Exact result: 


320 
e 


Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10-° 


1.6272016... * 10° 


Property: 


=3 i] F | L 
e **" is a transcendental number 


Series representations: 


i ma Oi aak Py) 
— -n¥l17 ¥ 7 

-r¥ 18 mv 1? Jpeg CL 

f = £ 


-n¥ 18 Y= a F “i [- : h | 
£ =exp|-ry ll? >. i 


k=O) 


mt Dfeg Res, LP T{-= =] rs) 


1 
— =-+4 
—aV18 2 
e*°" =exp}- 


20 
Now, we have the following calculations: 


e6C+% — 4096e-7V18 


e-™V18 — | 6272016... * 10-6 
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from which: 


*_ e-6C+b = | 6272016... * 10°-6 
4096 


0.000244140625 e~6°t+? = e-*V18 — 1 6272016... * 10-6 


Now: 
In(e~*¥18 ) = —13,328648814475 = —nV18 


And: 


(1.6272016* 10-6) *1/ (0.000244140625) 


Input interpretation: 


1.6272016 1 
10° 0.000244140625 


Result: 


0.0066650177536 
Q.006665017... 


Thence: 


0.000244140625 e~6Ct? = e-tv18 


Dividing both sides by 0.000244140625, we obtain: 
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0.000244140625 — _6c4g _ 1 


0.000244140625 ~~ 0,000244140625 


e~©©+? = ().0066650177536 


((((exp((-Pi*sqrt(18)))))))* 1/0.000244140625 


Input interpretation: 


-ry 18 |x ———_____ 
exp| Ty 18 | 0.000244140625 
Result: 

0.00666501785... 


0.00666501785... 


Series representations: 








exp|—a ¥ 18 } = a rly 

san suede, = 4096 exp|-a y¥ 17 >, iv" |2 
0.000244141 = lk 

exp(—7 ¥ 18 | | — # (-=) {- =}, 
————— = 4096 exp|-ry 17 } —————— 
0.000244141 a 2 ke 

os om 75 a 1 _ 1 

exp(—a ¥ 18 | | A hi=g WEE ys 1? ry 3 s)T(s) 
—————. = 4096 exp} - = ___ 
0.000244141 Hate 
Now: 
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e tv18 


e~©©t? = ().0066650177536 


1 


ee 
P| wy 18 | 0.000244140625 — 


-1 18 | 
0.000244140625 


= 0.00666501785... 


From: 


In(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 


Result: 
-5.010882647757... 


-5.010882647757... 


Alternative representations: 


log(0.006665017846190000) = log, (0.006665017846190000) 
log(0.006665017846 190000) = logia) log,(0.006665017846190000) 


log(0.006665017846190000) = —Li1(0.993334982153810000) 
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Series representations: 


* (-1)* (-0.9933349821538 10000)" 
log(0.006665017846190000) = - 5" ——— 


k=] 


arg(0.006665017846190000 — =| 
—— eee + 
2H 


= 1)" (0.006665017846190000 —x\" x“ 


logix)- i fo 
k=l 


log(0.006665017846190000) = 2: n| 


arg(0.006665017846190000 —- gq) 


log(0.006665017846190000) = : 
a 


arg(0.006665017846190000 — zp) 
2a 

* ¢-1)* (0.006665017846190000 — zp }* zo" 

k 


ae 
log| — 


2g - 











log(zaq) + logizo)- 





E 


gel 


a 
ll 
_— 


Integral representation: 


“CLOOB6650 17846100000 | 
log(0.006665017846190000) = | at 
uw ] 


In conclusion: 


—6C + @ = —5.010882647757 ... 
and for C = 1, we obtain: 
od = —5.010882647757 + 6 = 0.989117352243 =o 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 
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a 


e > e 











V(g-1)V5 - +1 i 
1+ : oF 
e 
1+ 
1+.. 
a: en 75 
ie —] -———.— 0.9991 104684 
e 
9! tan 
be (pis? -1 1+ ——_ 
Pi 
1+ 
1+... 


(http://www.bitman.name/math/article/102/109/) 





The mean between the two results of the above Rogers-Ramanujan continued 
fractions 1s 0.97798855285, value very near to the y Regge slope 0.979: 


vw | 3 | me = 1500 | o979 | —0.09 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))41/512 


Input interpretation: 


_ 

| 
a1 2) 

\) 139.57 
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Result: 
0.990400732708644027550973755713301415460732796 17855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 





2 e*5 
—_ zs ©. ° aa eee 
FSS tl 4 
14+4,/°4/5? -1 ce 
etavs 
1+ 
1+... 


From 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 


We have: 


ete 


(2.7) 





) 157 ¢°" 
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we obtain: 
(2*e4(0.989 1 17352243/2)) / (1+sqrt(((1-1/3* 16/(P1)42*e4(2*0.989 1 17352243))))) 


Input interpretation: 


OsOo1l1L? i 
9 pl Pe L1¥352243/2 





| 
1 ty 1- : a p20.989117352243 
| 


Result: 
0.83941881822... - 
1.4311851867... : 


Polar coordinates: 
r = 1.65919106525 (radius @= -—59.607521917° angle 


i 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = ses Mies set = 1164.2696 1.e. 1.65578... 


Series representations: 


a eo 8911 73522430000/2 


EE 

2. 0.98911 73522430000 
16 

i 

\ a= 


7 eo 40455867612 15000 


l6el 782 34 7044 86000 cin fakes ol 978234 704486000 ,—L f 
os 2 D tke fr j 7} 


\ - 30 16 


| 


ae oe 


io 


7 eo S891 173522430000/2 


pet 0.98911 73522430000 
i. /jeerererer 
* \ In2 
y pb 49455867612 15000 
Pe (2% (_£ 9782347044 86000 ri 
1 | 16e¢t P8234 704486000 pan, | 16! | e: oh 
. \ 30° 2 ea Lt 
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y po 8911 73522430000) 2 


| I ee? 0.98911 73522430000 


ny 
30* 
) pl 49455867612 15000 


ply 1.978234 7044 86000 
(-k (-4), (-*2£-——___—_ -2g) 
2 Ik | 


rr Vie z 
i] + */ Va ae 30 
o Luk=0 k! 


_-k 
29 


From 





We obtain: 


e(4*0.989 117352243) / (((1+sqrt(1-1/3*16/(P1)42*e%(2*0.989 1 17352243)))))47 
[42(1+sqrt(1- 
1/3* 16/(P1)42*e4(2*0.989 117352243 )))+5* 16/(P1)42*e4(2*0.989 1 17352243) | 


Input interpretation: 


= 0.98911 7352243 


io 


rT CO 
1 16 OSO1llT 
+ y fea = ¢ O.S8O 117352245 
x 














AQ 1 1 | 1 _ 1 16 a O.S88S117Ss52245 5 16 - 0.8811 Fss2245 
Y 3 3 
Result: 


30.84107889... - 
20.34506335... i 


Polar coordinates: 


r = 54.76072411 (radius), @ = —-21.80979492° (angle 


54.76072411..... 
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Series representations: 


[eee ee 

| 16 e 0.9O89)] 173522430000 = 16 @ 0.0801173522430000 

ee 
\ 3x Z 


eRe T, 
16 ee 0.989) 1] 73522430000 
at 0.9801173522430000 | / 1+ (ea 


3 n° 


a OS 4704113458000 3.0564FO4nso7T2000 2 3.0564604ns07T2000 2 
2/40 ¢ +2le x t+le Fe 


| 
16 of -27823470448 6000 on 


3 @ 197823470448 6000 —« ¢ J 
(3) (Ss —] [2 }IV 
\ 34° ae 16 x ck)! 


fe eee . 

| 16 @l-978234704486000 oo 9 -1.978234704486000 yk y 1 

aa ——$——_2 (3) (> 2 | 
\ 37° a 16 x : 


———______— 


| 16 e 0.9891 173522430000 5 16 ee 0.9891 173522430000 
IN Ae Gace 
\ 3° r 
a 7 
| 16 2 0,9891173522430000 
4 .0,089011 73522430000 / e 
2 +. 1 =—_————————_— 


yo 39 


5. OS4704113458000 — 305645040 8072000 2 3.0564504n8072000 2 
2/40 ¢ +Zle x tile 7 


= 1.9782 
| : 16 ¢ l:97823470448 6000 5 |- = \ |- ee > \ | ; | 
\ 3x k! / 


=O 
Tt ovezsamaaseoon oo (3K (_ 2t:078294704486000 -k » a) V7 
| 16 @1978234704486000 ow [-= (- (- 


\ 3° : k! 


k=O) 
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1+,)1- 7 - 
\ 3x x” 


| | 16 e 0.989] 173522430000 5. 16 - 0.0801173522430000 
42 Cn 





| 
+,|1- | 
\ 82° 


a7 
16 e2 | 0:9891173522430000 

— O.S891 173522430000 | | 1 a — 
| 


5. S34704113545 8000 ' 3.556460408072000 2 : 3. 25646040 8072000 
ple. +zle vr t+eZle 





| aki 1) f- 16) 978234 7044 86000 ‘Kb 
1/. < (-)) (-> }, (8 - =. - 0] 5 
. ; | 
T + Zo 7 
k=0 | 
| roy fp. 1.978234 704486000 ac et 
fo. ee PEER (EE — soft 
rll, \ alk 30* 
x |1+¥ 2 bi = 
k=0 ! 





tor jnot (7, €R and - 


From which: 
e(4*0.989 117352243) / (((1+sqrt(1-1/3*16/(P1)42*e4(2*0.989 1 17352243)))))47 


[42(1+sqrt(1- 
1/3* 16/(P1)42*e4(2*0.989 117352243 )))+5* 16/(P1)42*e*(2*0.989 1 17352243 )]* 1/34 


Input interpretation: 


e* 0.989] 17302245 


7 





16 92" 0.989117352243 





16 20,9891 17352245 1 
+ 5x —e — 
34 


Result: 
1.495325650... = 
0.5983842161... i 


Polar coordinates: 


r= 1.610609533 (radius), @ = —21.80979492° (angle) 


1.610609533.... result that 1s a good approximation to the value of the golden ratio 
1.618033988749... 
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Series representations: 





16 e 0.9891 173522450000 


Ge . = 


: lobe 0.9891 173522450000 





16 e 0.9891 173522450000) 


37% 





et 0.9891 1735224500000 / l= 


54)/1+_| 


. 7.93-47°041 13458000 - 3.99 6469408 0770) a . 3.99 469-408 9770) Pa 


40 


+ Al 


+ 31 






16 gi:978234704486000 og Jp fg l-978234704486000 \-k 1 
} ee Seen es 2 
37" p> a | a | 2 | / 




















7 
16 g1:978234704486000 4 \p / 1.978234704486000 y-k / 1 
Ve Coe oo sie] ——————— 2 
3° ay +16 nr ae 
16 @2° 0:9891173522430000 |e 1g ,,2-0.9891173522430000 
42/14 | 1 ————____ | + ——$_______ 
) 377 nr 
7 
16 @2° 0:9891173522430000 
4..0.9891173522430000 | /|, | e = 
Fa /|34 1+. ;1- = 
3x° 
AQ o3:934704113458000 | 5, _,3.956469408972000 2 | 4, ,3.956469408972000 _2 
| | 3 k ph 978254 704486000 =k 1 
nee at | (— ———— | ao / 
ak ol 978234 704486000 =k 1 
; 16 e1:978234704486000 co (- =) ———, = (->), 
vers | semen > | 
3x° = kl 
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l6e- 0.9891 17352245000) 5 l6e2 0.9891173522430000 


4 


31 7 





lobe 0.99911735227450000 
1 — — 
37° 





e' srs 1+ ‘ 


6 93-4704 13458000 , «9564694089727 000 2 , 2.956469408972 000 
A0 e +2le x +21le 


L.o7 8234704486000 i 
! lie -k 
« (-D* (-5), (1- #4 - 20) 0 


wz) 7 


k=0 
lée 1.978234704466000 


co (-1)*( 5) 1 — 20 
7x pete a 


- }" me ; . ioarmer _ -e, e PL 
fOr (MOl (Zo EK a Id -oo < Fo S U)) 


Now, we have: 


(2.10) 








4a? 
A~ Pig 


b = 0.989117352243 
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From 





we obtain: 


((2*e*(-0.989117352243/2))) / 
((((1+sqrt(((141/3*(4Pi*2)/25*e4(2*0.9891 17352243)))))))) 


Input interpretation: 


 ¢ 0.9801] 17352243/2 


| 
: i i l 7 oso117 
L+) 1+ : & (4.7) ¢ 0.080117352243 


Result: 
0.382082347529... 


0.382082347529.... 


Series representations: 


a. 0.9891 1 73522430000/2 
: = 9 i pb -49455 867612 15000 
=a} 


| = 

| (4n7)e" 0.98911 FsS224350000 

1+ \ 1+ ESS 
axaa 


a Oe 


| 4 ph:978234704486000 2 oo 75 yk nanesaeseaaucacy Ge 
*\ 75 ait “] 
k=O 








5 p0.9891173522430000/2 | 
e _9 i -0-40455867612 15000 
=2/) 


(4 n*| e- 0.98911 73522430000 


liy 1 + ae 
| ¢ maaaesoetaiean AF re 75 \e LOTE234704486000 2 ,—k 1’ 7 
\ 75 ra 7 


8/ 


1 2 0.98911 73522430000/2 


| fag \er 0-9 8911 73522430000 
a rr 
2 
4 pl BFR 234 704486000 2 vk ' 
EQ | 


y 1) 
CIF (-2} a 75 


0.4045586761215000 i Ye 
£ Ll+WV¥Z > 


for (not (zo eR and - 


From which: 


1+1/(((4(2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e*4(2*0.989 1 17352243))))))))))) 


Input interpretation: 


1 
1 + , 
0.986 735224 3/2 
4 3 OSL] FSS2243/2 
—— lll 
14) 147 (55 (477 je 0.98911 7352243 
Result: 


1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 


following Ramanujan’s class invariant Q = (Gecfbieny = 1164.2696 1.e. 


1.65578... 


Indeed: 
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_ 41/4 
Gos = P'AQU® =(V5 + 2)'° (% 4 (VT01 + 10)*/4 


x (cas0v5 + 29V'101) + 





Thus, it remains to show that 


(1305+ 29101) +1/ 169440 + 7540505 = : 





which is straightforward. LI 


3 
( aers peas) = 165578... 





Series representations: 


1 


4 (2 ¢-0.9891173522430000/2) 


ee ee 
2) 2 0.98911 73533430000 
| A mm | o 


My 3.25 
0.40455867612 15000 5 aanaassaaaa Gee 
1 : ! 0,40455867612 15000 [4 etomeerosatoon 52 
Se [———— 
‘ 8 \ 75 
, 73 L.ovs234704486000 2\-* = 
» 4 le 7 
ko Lk 


1 


1+ FF ST 
4 (2 -o9 8911 73522450000/2 


rr _.vOOOV—V——————wnwerv_ Ore —— 
F (4n2) ¢2 «0.98911 73522430000 
+ 3.25 


O.4945586761215000 7 4 ph: 978234704486000 2 
e 0,.40455867612 15000 e 
1 + ——————__ + - |. 
BS Bs 75 


| 75\X ) Lorez347044g6000 2)-k f/f 1 
= ard le | [- I. 


rs 


k=O 


89 


el 40455867612 15000 


| 1 | 
1 + ——_______________ = ] + ————___—_ + 
42 ¢-0.98911 73522430000/2) g 
| I 
F (4 x2) e2 0.98911 73522430000 
ty 3025 
4 1.978234704486000 _2 ae 
| 1) f4 4 : 

1 — « (-1}$ (-= | [1 + a" d | z5" 

~ 20.4945586761215000 ./ > atk 75 

8 " ke! 


k=O) 
for |neat | R an | 


And from 


h2 »—41¢ 


32 7 [i 
c 4+ 4/1 + Be] 





we obtain: 


e(-4*0.989 1 17352243) / [1+sqrt(((1+1/3*(4P1%2)/25*e4%(2*0.989 1 17352243)))|47 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243)))- 
13*(4P142)/25*e*(2*0.989 1 17352243)] 


Input interpretation: 


. 40.9891 1 Tsa2243 


[1 : i 14 (2 (4 x2) _2»0.980117352249 } 


aalaix I , 1 (— (422) 0.989117352243 44 E (4n2)) 0,.989117352243 
| ¥> ahaa *, a | 
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Result: 
—~0.034547055658... 


-0.034547055658... 


Series representations: 


| | 
(4 r | e 0.8891 173522430000 


42)1+ ' 1+— aT (4.27) 13 2 0.9891173522430000 
‘eres 
4 0.9801173522430000 | / | 4 | | 1, ele - 
| Y 9x25 = 


1.O7823470448 6000 3.956460408°072000 2 
—|/427|-25 ¢e +52 ¢e rr — 


-————__—— 
1.O7823470448 6000 
1.078234 70448 6000 l4e nt 
25 ¢ \ 75 


Pia] 


_ #3 ‘ ; L.OFe23470448 6000 24-* | 
YZ] n°) 


f a5 sae 13-45 8000 
4 | 


+e ee 


k=O 


—_______- 
OF F 60 ic , r ] 

- | Time a ) (= } (decile 7 \* | 3 
\ 75 a k 
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2 0,9891173522430000 
| | | ii) | salle _ - Ae ia ee 


1+,}1 | 
ty ot 3.25 


ee va ae eee eee 
(4 1) p2  0.9801173522430000 
ox 29 


—} 0.98911 73522430000 ! | 
e sea ee 


7 [: 1a 1.O7823470448 6000 +59 eo 2a bses0 8972000 a” 7 


———_—_———- 
1.07823470448 6000 

1.07823470448 6000 l4e x 

25 @ ] 

75 


UL 
ss (- = a ala ry" l- | 


2 k ~ 


k=O 








f 5.93470411345 8000 
i 25 e 


| | 75\k / 1.978234704486000 _2y-k (_1) \" 
i | 4 p)978234704486000 2 0 | ri (e x | . I. 
\ 75 = k! 


1+./ 14 


_— i \4 nx} 13 Pe 0.928911 73522 430000 
\ 3.25 ago 


Pn eee et 7 
(4x7) e 0.9891 1735224350000 | 


—4| 0.9891] 173522430000 / 
ri Pl1l¢ | 1+ 


| (4 nr?) e2 * 9-9891173522430000 
42 ——E—————————————e 


axa 


1.07823470448 6000 3.956460408°072000 2 1.67823470-448 6000 
—||42 |-25 e +527 ¢@ x —-25¢e 


1.978234 704486000 _3 vk  y 
_ « (1 (-= ] [1 + ee — Z9 | Zo" 
Vz 3 2 fk 75 / 95 
; ke! , 
k=O 
5.93470411345 8000 


\ 1.782 2 ' Fy 
ca 1k (-1) (1 Fi 4 pl VSS - x9) zk 
1+ 4 Zo b> - 
ke! 
k=O) 


From which: 


AT *1/(((-1/(((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P142)/25*e4(2*0.989 1 17352243))))]A7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 


13*(4P142)/25*e*(2*0.989 1 17352243))])))))))) 
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Input interpretation: 


7 —4 0 O89] 17352245 


poy 
AV|-|1/ 1) 
fof 





7 
I : 

| Lyi yh 2 0 SBOE 11 Fa 52245 
hy ee [4x°*})e | 





c 1 : i 14 : (— (4n7)) <4 O.989117352243 _ 
13 ee (42°) |" 9.980117352243 | 
230°, 


Result: 
1.6237116159... 


1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


| (4 x] e 0.0891 173522430000 


+,| 1+ ———————__ -- 


_|4a7 /4 if et 0.9891173522430000 | 45 | 7 
fd \ 3x25 


l 
2 2° 0.8891] 1%s522430000 
— |4a°)13e i 
22 | i 
es ee fe 
O80117 
| [4 x7) e 0.98911 73522430000 
+) Lb - —_ i — @ — = 


\ 3.25 


O7h23 s) OF 
1974|-25 aoe 7823470448 6000 oo oe 5 b46040 sO 72000 a _ 


-————————— 
1.O7823470448 6000 
9G , 197823470448 6000 | 4e nm 


\ 75 


(75 


5, * ‘s L.o7ve2324704486000 2)\-« 
1H | « e | 


i 3470 44} 458000 
&=0 


ee oe 


| 


| 4 pl-978234704486000 2 95 


1+, | 


¥ 1.97823470-448 6000 2\-* 
\ 75 [e w) 


Se ha ps 


k=O 
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(4 p2) 2 0:9801173522490000 


-|47 /1/ _-# 0.9891173522430000 | 45] 4, | 7” 


ox 25 


~ (4 x} 13 Pe 0.98911 73522430000 i 


| |e" 0.8891 173522430000 


LA Le —— = 
i 3x25 


7 7 
1974]-25 er 823470448 6000 +59 p23 646040 8972000 x = 


i rer 
| 1.07823470448 6000 
1.97823470448 6000 | a 
25 @ 12 eens as 
\ 75 
7 k& ; P 
5 (- 2) (ee x2)* (-+) 
ey MA NK I 95 pi 93470411945 8000 
ke! 


k=0 | 
| | | 75\K » 1.07823470448 6000 Se a 
| 4 pl-978234704486000 2 aru, (e x | ee 

L445] i L,) 


\ 75 = k! 


x |e" 0.9891 173522430000 


ee er 


_|47 iy i e 4 0.9891173522430000 | 49 | 4, 
a; \ 3x25 


oe (4 x | 13 Pe 0.98911 73522430000 f 


7 
| (4 p2) 92 0.9801173522430000 


1+ 1+ 28 — 


1 1.O7 823470448 6000 3.956460408°072000 2 1.O7823470448 6000 
1974 |-25 e +527 ¢@ yr —-25be¢ 


| . 1.978234704486000 _2 k 
1 4 
« (-1)° Pak (1 = 75 : - 20 Zo 
ai , / 
/z0 >, 7 25 
k=O) : 
§.93470411345 8000 
1.978234704486000 _2 ko 4y7 
k ( l ( 4¢ I -k 
or (—1)" (—=], (1 + —————— -29| & 
| lcs 2h 75 0} 0 
1+ ) 20 ki 
k=O) : 
for (not (Zo €R and -w< z9 S$ 0} 
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And again: 


32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))|*7 * 
[42(1+sqrt(((14+1/3*(4P142)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))])))) 


Input interpretation: 


4 0.989117352243 
32 


OF 
, 


Lfl jf4_2y OR0117 ? 
1+./1+2 (+ (427) e? 0.989117352243 
V 3425 * 


/ . ls 1 I~ (4°) o20.989117352243 4g (— (42°) ot conn 


+2 V 34 





Result: 
—~1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... 1s very near to the value of Cosmological 
Constant, less 10°” , thence 1.1056, with minus sign 
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Series representations: 


[ a) 2 -0.9801173522430000° 
25 o4 0.9801173522430000 49\14 | Pe i si aaa 
\ 3x25 


/ 


= (4 x* | 13 e 0,989] 173522430000 f 


[— 90 er ee 


(4°) e7 O.9891173522430000 | 


SS ar — 


T oO OF 
1344 |_235 Ped. 823470448 6000 eo a 5 h46040 8072000 eS _ 


a ee 
1.07823470448 6000 
95 ¢)978234704486000 | 4 ¢ nr 


\ 75 


,} (= y ace x \* | 
k=O 


I, : 
| 1.97823470448 6000 on 
| c. icaiaiias i |= } genera we * | | 


f 5.034704113458000 
| | 25 @ | 


ae oe ae 


eee 


1+. 
\ 75 a\ 4 
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ao 0.9891 1735224350000 AD le | 1+ ! 
\ 3.35 


2 (4.7) 13 &* 0.9891173522430000 ||| / 
20 | ; 


(4 — | e 0.C89° 1173522450000 
1+./ 1+ —Mm —__ |! = 
\ 3.25 


1944/95 e L.O7823470448 6000 452 en 2a bsbe40 8872000 _ 


1.27 823470448 6000 
1. 278234704448 6000 | 4 etommseraastona 52 
25 ¢ ee 
\ 7 
l 


- (- 23)" (e1:978234704486000 2)-k (2) 
! El] || og ,.5.934704113458000 


2 


a\ 4 
Sy 


=O 
| | | 75 \K ) 107823470448 6000 - jf 1 
pogroms ; ara (e x | aol! 


k! 


7 


1+ : 
| \ a k=0 


| (4,2) 2 0.9891173522430000 


35 07° 0.98911 735224350000 AD 1+ | l+ / 
\ 3.25 


i (4 x} 13 Pe 0.98911 73522430000 ! 
95 i; 


7 
(4 y2) 92 0-9891173522430000, 


1+ )t+ =r 


1.07823.470-4448 6000 3.0564604n8072000 2 1.07823470-448 6000 
1344 |-25 e +527 @ x —25e 


el 978294 704486000 2 kg 
ra 20 2 


« 1 (-2) 12ers 
V zo 3 2 tk 7 75 / 95 
k=O ° 
5.934704113458000 
1k a) (1 _4 ——re re zo) zak 
1+ Zp > 7 
k=O ° 


for (not (Zo €R and -»< z95 0) 
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And: 
-[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|*7 * 


[42(1+sqrt(((14+1/3*(4P142)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))|A5 


Input interpretation: 


3 —4 0.9891 17352245 











—|32 | - a 
1+ i 1+ a1; a = (4x°)e p2'0.989117352243 
l l af | oF 
c af | 1+ 4 5g 4)? 0.989117352243 _ 
ge! Tt en 
[= (427). 9891173522 
Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gsos/G1o1/5) = 1164.2696 ice. 1.65578... 
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Series representations: 


Fak San eae ineanons: 


| (4 x) 2 0.9891173522430000 
+,| 1+ 


\ 3x25 


—4 .0.9891173522430000 
—|| 32 e 427 \1 


1 Ape eee / 
a6 , / 
——_—_—____________—_ 


| (4 a2) @7 *0.9891173522430000 
1+,/1+ : 


Vo BBE 


i a2 ea 
| | A, L.OT823470448 6000 a 
4385 270057 140 224 |-25 +52 ¢ 9782844486000 52 _ 95 \ as 


5 

oe 1 \ 

3 (= y ( Love2347044e6000 2)\-* | = | / 
ete ri a 2 

io 4 EK, 


re 
| A pl 97823470448 6000 


7G GIe eo 14+ | 
\ 75 


2) 
‘ (ey L.OF823470448 6000 2 | | 
€ aT 
4 


& 
Pe od pe 
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| nx} 2° 0.98911] 73522430000 


32 et *0-9891173522430000 Jagla4 144 | 
ox25 


1 (4 x} 13 Pe 0,089O1173522430000 } 
95 / 


7a 
| (4 92) 92 0-9891173522430000, 


oe 
* ° 3.25 
| 4 pl 978234704486000 2 
25 .| 


4.385 270057 140 224 |-25 +52 @ 77823470448 6000 | 2 \ 75 


(- se \ (e 1. 97823470448 6000 yh e ! ) 5 | 
| 


y 
b=0 k! 
0765 695 ol? 78234704486000 |. | | 4 9} 978234704486000 2 
\ 75 
35 


7S ¢ Lovezs47044e6000 2)-k (1) 
( ral le ) | ah 


s = 
k=0 k! 


Pome 0.08911 73522430000 AD 1+ 114 
\ 3.95 


ae (4 x} 13 Pe. 0.S891 173522430000 i 
25 | 


Fy 


| 
1+,/1+ Ta0E 


\ 


4A 385 270 057 140 224 |-25 452 @ 9782347480000 72 
| [- 1" 4 ol 78234 7044 86000 r= i ft 
or (—1) eel [1 + a2 — 20 | Zo 
| 


25m ) = 
=O) ° 


9 765625 e¢ 19, 7823470448 6000 
a5 


1.978234 704486000 _2 is ! 
rl “d 
+= —— — Zo Zo" 


te Pak (1 | 75 
1l+-¥ Zo = 
k=O ° 


tor (mot (Zzg€R and —-o 
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We obtain also: 


-[32((((e*(-4*0.989 117352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


po 400.989117352243 
— |}32 


Fr 


, TTT 
| fla 2) 2 79599 
\ 1 4 y 1 +2 = (4x7 )}) 0.989117352243 | 


ala 4 : 
| x "3 


1 2, 20,.989117352243 
[4x° |le - 
25 7 ‘ 





13 (— (42°) 2 0.980117352243 
Loo : 





Result: 
a) 
1.0514303501... : 


Polar coordinates: 
r= 1.0514303500/7 , @=-90° 


1.05 143035007 


101 


Series representations: 


[ee 
(4.n*) ee 0.0891 173522430000 


ao 0.9891 173522430000 AD iy: l1+ 
\ 3.25 


! 


=| 4.x”) 13 2 0:9891173522430000 | 


—. ee 


| (4 a | ee O.88O 11 ¥ss22430000 


ee re ae | re 
‘yO 3.25 \ 
-—— 
OF 60 
95 _ 59 »)978234704486000 2 | or | 4 p 197823470448 6000 _2 
\ 75 


in | oo 


k=O) 


“675 Vl i 
y (= Lovs234704486000 2)\-« | 4 | /| 3.05646040 8072000 
| e | ite 
k=O 4 Ky 
et + 
Le | 4 go eee nm 1 3 | Plaid i : 
\ 75 4, k 
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| (4,2) 2 0:9801173522430000 


‘Ve 0,S89O1 1735224350000 AD 1+ las 
\ 9x25 


~ (4 x” | 13 Pe 0.98911 73522430000 i 


J (a y2) 92 0.9801173522430000 : 
ia 
\ 3.25 5 
ae 


860 | A p 197823470448 6000 r 
35 _ 59 el PrRss4 70448 oo a P= a fe ae 


\ 75 


ake Hi 
en al | 


vk | | 
= (->) eo 1: 97823470448 6000 n)* (-2 


ke 
1.O7823470448 6000 
3.95 646040 8972000 | 4 ho7nanaossnso 52 
° ; i. 


oo (- 23)* (¢1.978234704486000 x2\4 (2 ) 7 
Kk 


k=O) 


| 4 y2) ¢2 0:9801173522490000 


—4 » 0.9891173522430000 | 
32 e 427 /1+,| 1+ 


ox 25 


= (4 x”) 13 e 0.989] 173522430000 i 


| (an) 2  0.981173522430000 )' 
th Wag ed et ss 


\ 3.25 
8 | ee 
ae Jay 95 59 ,1978234704486000 2 
: . 1.978234704486000 _2 I 
« (-1) (-), [1 + $2 - 20) zo 
kat) 
93-956460408972000 
1\ f, 4¢1-978234704486000 _2 Lg A 
| = iy ak i. - 20} Zo" 
k=O) 
for (not (zp €R and -#< zp <0) 
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1 / -[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))|A1/2 


Input interpretation: 


/ —4 0.9891] 17352243 








7 7 32 ee 
| | 7 7 — = 
\ Lh o y 1 + 1 = ee [4 x*)) pe 0.98911 7352243 | 
i 2 a 
+2 1 + y 1+- i = (42°) | O.989117352243 _ 
13 (= 4 )) 9980117352243 | 
25 " 
Result: 


0.95108534763... i 


Polar coordinates: 
r = 0.95108534763 . @=90° 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is aresult very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 
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: 
= | -—_*_____ = 0.95 68666373 


Vo-1v5 —o+1 1, 





Series representations: 


a retercesers 


! | (4n7)e 0.9801 1734522430000 
; —} 0.8801 175522430000 , ! 
-|1/] |}|32¢ ao) te 


\ | \ 3.25 





i (412) 13 @2  0:9891173522430000 / 
25° © 


/ 
eS, 18 


| (4 n*| e 0.98011 73522430000 


1+.(14 — = 
\ 9x25 
ee 
| _ | | 4 -1978234704486000 _2 
_ 5 | 9 V21 95 59 9 978234704486000 2 | or 1 a 


ic + be | 
by = i LOTez34704486000 23 -k |: | i 
— | le a an | 
A ke ty! 


—-—————— 


1.OF823470448 6000 
p25 bs be40 8972000 ie | 4 


\ 75 


y Py 197823470448 6000 ay*() | 
a) | ane 
a’ JK 
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| (4 2) 92 0:9801173522490000 


= 1/ aa 0.9890] 1 73522430000 AD|] 4 | 1+ 
| \ 3x25 


we (407) 137 0.9891173522430000 ||| / 


| (4,2) 92 0.9891173522430000 : 
1+.) 1+ ——_————_ z= 
\ 3.25 
—— 
| | 4 el 978234704486000 _2 
2 5 | 8 f21 95 _ 59 gp} 97823470448 6000 495 \ ee 


I. | | 
a |-=) (@1:978234704486000 ny | l 


ma = 
pie alk | 
a ne | 


= 


4 1.OF 823470448 6000 ne 
poe bs6edo 8972000 a: | ee 


fo 
3 (- = \ (een yt (_ ; ) 7 


2 kj 


k=O) 
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| eg 2) 2 0.9801172522430000 
_|1/| |||9a 9-4 0-9891173522430000 | 45] 4, | - ae eee 
\ ax 25 95 


Za 2. 0.98°11735224350000 i 
(4 iv } l3e } 


! 
‘ ra Pa 
(4 n7} e 0.98911 73522430000 


14.f4-0048 Yn 
*yit 3.25 


7 5 | 9 [21 55 59 p) 978234704486000 2 or | x0 


| 1.978234 704486000 _2 bk 7 


7 ke! | 


: 3.95 646040 8972000 


i 
1+ V zo ) 
k=O) 

2.978234 704486000 _2 


alg (->), (1 ,4 : - at 7 


ke! 


ror (nat (zgeR and —w< 7, <0} 


From the previous expression 


7 40.9891 1Ts522435 





fi 


1+ 1+ 1 | — [4 2°) e 0.98911 7a52243 
2425 





49114 i L+ 1 (— (42°) |e" 0.989117352243 49 (— (42°) |e" 0.980117352243 
| S\25 5 a5 


= -0.034547055658... 


we have also: 
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1+1/(((4(2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
4+ gy pO. 98911 P35 224a72 
1+, 145 (35 (477 je 0.989117352243 
Result: 


1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


1 
1 + ———_..... — 0..0345470556580000 = 
4 (2 ¢ 0.98011 73522430000/2 ) 


Ss 
| (4 le 0.989] 1 73522430000 
at 1+- 


a2 
0.40455867612 15000 


| - 
0.9654529443420000 + ——— +e 0.49455 86761215000 
| 4 @ B7RRSHroNeeOO . (= y lal ala x " | ; | 
\ oa k=0 4 ke 
1 
1 + ——___________- _ 0.0345470556580000 = 


4(2 @-0.9891173522430000/2) 


EE 
| (4 y= le 0.98911 73522450000 
| 14> 


ty 
e 40455867612 15000 


1 
0.9654529443420000 + — = + : pl 40455867612 15000 
7s Ky Love2347044g6000 2)-k / 1) 
=, le =] ak 


a™25 


aT 
A pl 97823470448 6000 x on 


| 
\ 75 = k! 
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1 


1 <A. -- 0..0345470556580000 = 
4 \2 p09 8911 73522430000/2 | 


EP 
| (4 r= \ z= 0.989] 1 73522430000 
| 14+- 


ty 
0.40455867612 15000 


0.9654529443420000 + a Se : 


a™25 


! ) 1.978234704486000 _2 kop 
wf (-3), (14 SR 
0.4045586761215000 | | S 2 tk 75 
8 k! 
= 
for (not (Zoe€R and -o< z950 
From 


Properties of Nilpotent Supergravity 
E.. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 


Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor—to-scalar ratio r, consistently with PLANCK data, 
may also be described within the present framework, for instance choosing 
a() = iM(® + bde™**) | (4.35) 
This potential bears some similarities with the Kahler moduli inflation of [52] and with the poly 
instanton inflation of [33]. One can verify that y = 0 solves the field equations, and that the 
potential along the y = 0 trajectory is now 


‘ by 


V = i (1 ad e718)" | (4.36) 


We analyzing the following equation: 
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i) 


M2 ¢ | tee 
v=—_—_— (1 — ag err) ; 
d= ha 
j=- yp- —. 

hey k 
pe oleh, veces 

We have: 


(M‘2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k)) |*2 


1.€. 
V = (M“2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- 
sqrt6/k))|2 


Fork =2 and o = 0.9991104684, that is the value of the scalar field that is equal to 
the value of the following Rogers-Ramanujan continued fraction: 





e v5 e*5 
= ] —-——————__——_ = 0.999 1104684 
J5 e72avs 
1+; p/5° -1 a i 
1+ 7 
1+... 
we obtain: 


V = (M%2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.999 1 104684- sqrt6/2))]42 


Input interpretation: 


v= 
Me b 6 62 YI V6 | v6 VV" 

—|1- - — ||0.9991104684 — — |exp|- — ]0.9991104684 - — 
e V6. 2 2 |} 


a1 
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Result: 


1 
=; (0.0814845 b + 1)" M* 


Solutions: 


995.913 {- 0.054323 M* + 6.58545 x 10719 y m* 


b= 12 


Alternate forms: 


V = 0.00221324 (b + 12.2723)" M7 


V = 0.00221324 (b” M* + 24.5445 b M> + 150.609 M*) 


a 
M 
~0.00221324 b* M* — 0.054323 b M* — = +V=0 


Expanded form: 


2 
M 
V = 0.00221324 b* M* + 0.054323 b M“ + ae 


Alternate form assuming b, M, and V are positive: 
V = 0.00221324 (b + 12.2723)" M* 
Alternate form assuming b, M, and V are real: 


V = 0.00221324 b* M* + 0.054323 D M* + 0.333333 M- +0 
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Derivative: 


db\3 


ay 
<|(- (0.0814845 b + 1)" Mm} = 0.054323 (0.0814845 b + 1) M* 


Implicit derivatives: 


db(M, V) 
av 


ab(M, V) 
am 


aMb, V) 
ave” 


dM(b, V) 
db 


av(b, M) 
am 


av(b, M) 
ab 


154317775011 120075 
36961 748 (226802 245 + 18480874 b) M2 


226 B02 245 
15480 874 


7 M 


154317775011 120075 
2 (226 802 245 + 18480874 b)* M 


16480874 M 


996802245 + 18480874 b 


2 (226802 245 + 18480874 by | 
154317773011 120075 


36961 748 (226602 245 + 18480674 b) M? 
154317775011 1200/75 
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Global minimum: 


1 
min{ - (0.0814845 b + 1)" mM} — 0 at(b, M) =(-16, 0) 


Global minima: 
I | 2(o.9991104684 -) . 
(b 2) (0.9991104684 ~ ~©-) exp] - ———_—~ 
5) 


min{ > 2}, - + J) _9 
3 ae | 


226802 245 
16480874 


= 


| hens 
4 [0.9991 104684— a 
V6 


(b 2) (0.9991 104684 — ‘e | af 


min{ + 2}, - ————_________J}\_9 
eV6 


From: 


295,913 {- 0.054323 M* + 6.58545 x 10719 y M4 


b= ye 


we obtain 


(225.913 (-0.054323 M42 + 6.58545x10%-10 sqrt(M4)))/MA2 
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Input interpretation: 


995.913 [-0.054323 M? + 6.58545 » 10719 yi 4 


Me 


Result: 


995.913 [6.58545 «10°19 ¥ mt — 0.054323 Mw?) 


Me 
Plots: 
y 
0, 
a 
5 | 
10 | ( fram =1 to 0.2) 
08 -0.6 -0.4 -0.2.45 | 0.2 
20 | 
y 
0 
a 
10 | __ (M from -4.6 to 3.9) 
{ ? ? 
ao | 


Alternate form assuming M is real: 


=12.2723 


-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 
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Alternate forms: 


12.2723 2 — 1.21228 x 10-8 y mM" 


Me 


1.48774x10°7 ¥ M* = 12.2723 M* 
Me 


Expanded form: 


1.48774 10°" ¥ M* 


— 12.2723 
M+ 
Property as a function: 
Parity 
even 


Series expansion at M = 0: 


1.48774 107" ¥ M* 


; ~ 12,2723 | + O(M”) 
‘a | 


(generalized Puiseux series) 
Series expansion at M = oo: 


= 12.2723 
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Derivative: 


4 | 225.913 [6.58545 x 107! ¥ m+ — 0.054323 Mm?) 
alt 


3.55271 1072” 
M+ M 


Indefinite integral: 


dif = 


(= (- 0.054323 M* + 6.58545 10°19 y m* 


Me 


1.48774 107" ¥ Mt 


— 12.2723 M + constant 
M 


Global maximum: 


295.913 [6.58545 x 10°19 m* — 0.054323 M?) 


r }= 


140 119826723 990 341497649 M 1 
11417594 649 251 000000 000 


IT] ax| 


Global minimum: 


295.913 [6.58545 «10°19 ¥ mt — 0.054322 Mw) 
| Me } — 
140 119826 723.990 341 497649 - 
hh. OoOM¥VH.YM SNS SaSa9050900 ey tT — — 
11417594849 251 000000000 


min 


Limit: 


lim 
Mates 


295,913 {- 0.054323 M* + 6.58545 x 10719 y m+ 


= =12.2723 
Me 
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Definite integral after subtraction of diverging parts: 


«| 225-913 {- 0.054323 M* + 6.58545 x 10°"? y M* 


= = 177/23 1aM—0 
0 M2 


From b that is equal to 


995,913 {- 0.054323 M* + 6.58545» 10°19 y mM? 


Me 


from: 


1 
=; (0.0814845 b + 1)° M” 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M2 + 6.58545x10%-10 sqrt(M4)))/M“2 ) + 
1)A2 MA2 


Input interpretation: 


: 995.913 {- 0.054323 M* + 6.58545 10-19 y M4 
— |0.0814845 x ——<—@_@—2—@ AANA > 74.11! 
7 M2 


Result: 
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(possible mathematical connection with an open string) 


Plots: 
y 
| sxlo-h | 
*, ae 
ie u rom =1 to 0.2 
os 5 , 16 
ae ee A 
0 -0.8 -0.6 -0.4 -02 02 M=-05: M=02 


(possible mathematical connection with an open string) 


¥ 

‘, 
\ 3 x lo} | 

\ 2, «10744 | j rom -4.6 to 3.9) 

TF 9 o7! ! r J 
~ | y, 
. a all ——— i { 

{ 2 2 4 M=2; M=3 
Root: 
Ww=0 


Property as a function: 
Parity 
even 
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Series expansion at M = 0: 


(Taylor series) 


Series expansion at M = ©: 


yf |] 62194 
1.75541 « 107)? M7 + o((— } 
ie | 


(Taylor series) 


Definite integral after subtraction of diverging parts: 


vu 
18.4084 - 0.054323 M7 + 6.58545 = 10719 y m4 


‘oo ] 
ee 
o|3 M? 


1.75541x 107” M*|d@M =0 


For M =- 0.5 , we obtain: 


a 
295.913 {- 0.054323 M* + 6.58545» 10-19 y M4 


1 
= | 0,0814845 % 1] oe 
3 Me 


1/3 (0.0814845 ((225.913 (-0.054323 (-0.5)42 + 6.58545x10“-10 sqrt((-0.5)*4)))/(- 
O.5)42 ) + 1)42 * (-0.542) 
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Input interpretation: 


995.913 - 0.054323 (-0.5)" + 6.58545 ~ 1077° y (-0.5)4 


l 
= 1.0.0814845 x 2A 
3 (=0.5)7 


(-0.5°) 


Result: 


= $3665 1344947464545 3469707833 760880206333 333393333333333333... x 
10> 16 


-4.38851344947*10°!° 
For M = 0.2: 
| 2 
; 225.913 - 0.054323 M* + 6.58545 ~~ 10-19 y M4 
= | 0.081484 9% AAA A" 7. 1] 
3 M2 





1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545x104-10 sqrt(0.244)))/0.242 ) + 
1)A2 0.242 


Input interpretation: 


295.913 - 0.054323 « 0.27 + 6.58545» 107!" ¥ 0.27 


1 
= | 9.0814845 x A" 7.11] «0,27 
3 0.2" 
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Result: 


7 02 1621519159433 72556353 2534049406 3333393933 333333353333333333... x 
1071" 


7.021621519159*10" 
For M =3: 
2 
; 225.913 {- 0.054323 M* + 6.58545 ~~ 10719 y M4 
= |.0.0814845 x AAA AA" 3.1] oe” 
3 MA 


1/3 (0.0814845 ((225.913 (-0.054323 342 + 6.58545x10“-10 sqrt(3%4)))/3%2 ) + 1)42 
a2 


Input interpretation: 


295.913 {- 0.054323 = 3° + 6.58545» 10°19 y 37 


l 
— |0.0814845 > _&§_ i vt 3 
3 q2 


2 


Result: 
1.579864841810872363256294820161116875 x 107/4 


1.57986484181*10°" 


For M =2: 


295.913 - 0.054323 M* + 6.58545 10719 y M4 


1 
— |.0.08 74845 9 TT TTOTNT os M 
3 MA 
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1/3 (0.0814845 (225.913 (-0.054323 242 + 6.58545x104%-10 sqrt(2%4)))/2%2 ) + 1)42 
Pw 


Input interpretation: 


225.913 {-0.054323 2” 4 6.58545 «10710. 2 | 
= 


1 
= 70.0814848 29: —J J $1] 2 
3 a2 


Result: 
7.0216215 19159432 7275563532534049408333333333333333393333393333... x 
10-19 


7.021621519*10"° 

From the four results 

7.021621519*104-15 ; 1.57986484181*104-14 ; 7.021621519159*104-17 ; 
-4.38851344947* 104-16 


we obtain, after some calculations: 


sqrt[ 1/(2P1)(7.021621519* 104-15 + 1.57986484181*10%-14 +7.021621519* 104-17 - 
4.3885 1344947*10*-16)] 
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Input interpretation: 


L, ; 
ics (7.021621519 10°” + 1.57986484181 «10° + 


7.021621519. 10°)" — 4.38851344947 10"'°)| 


Result: 
5.9776991059... x 107° 


5.9776991059*10° result very near to the Planck's electric flow 5.975498 x 10 ° that 
is equal to the following formula: 





We note that: 


1/55*(([((A/LC7.021621519* 104-15 + 1.57986484181%* 104-14 +7.021621519* 104-17 
-4.3885 1344947* 10%-16)])))*1/7]-(dog*(5/8)(2))/(2 24(1/8) 31/4) e log’(3/2)(3))))) 


Input interpretation: 
L lia if . 15. 14 _ aa 
= (1 /(7.021621519. 10 ” + 1.57986484181. 10 “" + 7.021621519» 10°" - 


log?'*(2) 
4.38851344947 « 10° '°)) * (1/7) - — 


ts FI ’ 
2 V2 V3 log?'*(3) 
log(x) is the natural logarithm 


Result: 
1.6181818182... 


1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 
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From the Planck units: 


Planck Length 





5.729475 * 10° Lorentz-Heaviside value 


Planck’s Electric field strength 





1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


dp = Epl = dplp = ,/— 


£0 


5.975498*10° V*m Lorentz-Heaviside value 


Planck’s Electric potential 


E 
¢p = Vp = —_ = 
QP 





1.042940*107’ V Lorentz-Heaviside value 
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Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10°’) * 5.729475 * 10°” 
Input interpretation: 


(1.820306 = 10°") « 5.729475 
98 


Result: 
1042 9397771935 000 000000 000 000 


Scientific notation: 
1.042939771935 « 10°’ 


1.042939771935*107' = 1.042940* 107’ 

Or: 

Ep * Ip’ /Ip = (5.975498* 10°°)* 1/(5.729475 * 10°?) 
Input interpretation: 


1 
5.729475 


10-2 


5.975498» 10° 


Result: 
1.04293988541707573556041347592929544 1554418162222954220500133... x 
107" 


1.042939885417*107’ = 1.042940* 107’ 
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Observations 


We note that, from the number 8, we obtain as follows: 


2 


a 
bt 

Be 3x8 
1024 

at = 2 9° 
True 

at — 4096 

g* . 2° — 4006 
313 _ 9x gt 
True 

9/3 — g1909 
2.87 = 8192 


We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8 
is the fundamental number. In fact 87 = 64, 8° =5 t2, 8* = 4096. We define it 
fundamental number", since 8 is a Fibonacci number, which by rule, divided by the 
previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all 


numbers in the Fibonacci sequence 
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“Golden” Range 





16314839 .4 
mean 62) "1164.27 





16 1.618034 1.64493 1.65578 1.675 


Finally we note how 8° = 64, multiplied by 27, to which we add 1, is equal to 1729, 
the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 
obtain a value close to C(2) that 1.6438 ..., which, in turn, is included in the range of 
what we call "golden numbers" 


Furthermore for all the results very near to 1728 or 1729, adding 64 = 8°, one obtain 
values about equal to 1792 or 1793. These are values almost equal to the Planck 
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass 


127 


Acknowledgments 


We would like to thank Professor Augusto Sagnotti theoretical physicist at Scuola 
Normale Superiore (Pisa — Italy) for his very useful explanations and his availability 


128 


References 


Complex Analysis in Number Theory — 22.11.1994 - Anatoly A. Karatsuba 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


Course of Field Theory and Gravity - Prof. Augusto Sagnotti (SNS Pisa-Italy) 


Modular equations and approximations to 70 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 


Properties of Nilpotent Supergravity 
E. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arX1v:1507.07842v2 [hep-th] 14 


Sep 2015 


129 


